

















BALL AND 
ROLLER 
BEARINGS 











Top quality may not be quite so rare as the 
tour-leaf clover, but be sure of obtaining 
the best by specifying Osborn engineers’ 
cutting tools. The range available includes 
almost every type of engineers’ cutting 
tool, and these are manufactured through- 
out, from steelmaking to finished product, 
within the same organisation. 


*& Comprehensive stocks Twist Drills 


8 ® 
constantly maintained Mam 
M BRANDS Milling Cutters 


Lathe and Planer Tools 


. 
FE Ny G | N & E R S$ Toolholder Bits 


Hand Chisel 

C U T T l N G ot and Chisels 
‘Hand and Heart’ Fil 

T 0 0 L S Hacksaw lias a 


Taps and Dies, etc. 


E ; £1: 9 


SAMUEL OSBORN & CO., LIMITE 
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FINE GTEELMAKERS STEELFOUNDERS -ENGINEERS TOOLMAKERS 





for the design 
and production of 


SPECIAL GEAR UNITS 


Superb facilities are available at Angus 
Gear Division for the design and manu- 
facture of gear units of all kinds to meet 
every industrial need. 

An unusually complete service in this 
field, outstanding in its scope and 
quality, is the result of an accumulation 
of experience and valuable technical 
skill, allied to one of the most advanced 
gear cutting plants in Europe. 


We shall be pleased to discuss 
your gear requirements 





; f _ Triple reduction double helical gear unit, complete 
with electro magnetic brake, fluid coupling, motor and base plate — one of several such units 
built for operating wagon tipplers. They provide 60 h.p. at 750 r.p.m. and are splash lubricated. 











Also in regular production are: 


SPUR AND HELICAL GEARS up to 78" diameter. 
DOUBLE HELICAL GEARS up to 5 ft. diameter, 
WORM GEARS up to 24” centres. 
GEORGE ANGUS & Co [> BEVEL GEARS up to 5 ft. diameter. 
° * PROFILE GROUND SPUR, HELICAL AND WORM GEARS. 
GEAR DIVISION DURANGUS AND PEAK NON-METALLIC SILENT GEARS. 
PRINCE CONSORT ROAD, HEBBURN-ON-TYNE paeeiaigplapenntndiidete 
GAMAX GEARED MOTOR UNITS. 
AUTORAM ELECTRO-MECHANICAL THRUST UNITS. 
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THE SAME HIGH STANDARD 


but cott cf dower 


New methods and improved production facilities have enabled us to reduce 
prices of Mild Steel Plate Type Flanges. A full range, up to and including 
6” N/B size, for pressures of 50 p.s.i, to 450 p.s.i., AVAILABLE FROM STOCK. 
Flanges also manufactured to customers’ specification. All Flanges supplied 
with Rust-resistant coating. Full details available on request. 


HARVEY MACHINE SHOP FACILITIES: In addition to Flange production, 
we have an extensive machine shop section for machining and fitting individual 
itema or complete assemblies and machines; together with facilities for 


grinding (cylind? cal and surface fabrication and stress-relieving. 


eitie eee MILD STEEL PLATE TYPE FLANGES 


HARVEY & C (LONDON) LTD., WOOLWICH ROAD, LONDON, 8S.E.7. Telephone: GREenwich 3232 (22 lines 
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LeT (KE) SOLVE YOUR PROBLEMS... 


by using drawn 
and ground 


K E sPEcIAL STEELS 








TELEPHONE: BAYswater 9131/2 
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Rings and 
Circular 
Die Forgings 


Seamless Rings in Carbon and 
Alloy Steels. Flanges of all types. 
Gear Rings and other rings with 

square, rectangular or profiled 
cross section, from 6 to 78 inches 
inside diameter and from 2 to 12 

inches axial width. 

Circular Die Forgings, maximum 
weight 2000 Ibs—Plain or punched 
slabs and special shaped forgings 


up to 40 inches diameter. 


Taylor BROS. & CO.LTD 


TRAFFORD PARK STEELWORKS, MANCHESTER 17 
LONDON OFFICE: ST. ERMIN’S, CAXTON STREET, WESTMINSTER, S.W.1 
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FOR BORING 

THE HOLES TO 
TAKE PILE 

FOUNDATIONS 


AUGER MADE BY 
ECONOMIC FOUNDATIONS LIMITED 


This earth-boring equipment drives and teeds a rotating auger which 


effectively excavates the necessary openings for pile foundations. 


The auger is bevel-driven, and—as in an increasing number of heavy 
industrial machines—Timken tapered roller bearings are employed, 
meeting the combined radial and thrust loads from the bevel gearing. 
As will be seen, particular care has been taken in the design to ensure 
oil-tightness by the use of ‘O’ rings, freeing the bolted faces from 
sealing duties so that they can be shimmed to give a robust control 
of the bearing adjustment, unlikely to be disturbed in heavy working 
on the site. 

British Timken, Duston, Northampton, Division of The Timken Roller 
Bearing Company. Timken bearings manufactured in England, Australia, 
Brazil, Canada, France and U.S.A. 


TIMKEN 


REGISTERED TRADE-MARK 


tapered roller bearings 








GF 


malleable iron 
tube 
fittings 


the screw-gauge 
accuracy of 
their threads 

makes certain of 

trouble-free joints 


Le Bas Tube Co. Ltd., 
City Wall House, 
129 Finsbury Pavement, 
London, F.C.2. 


Telephone ; MONarch 8822 


possess the 
most desirable 
malleability 


the GF quality 
standard is 
specified by 
many of the 
leading Consulting 
Engineers 
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SANDERSON tool steels 


‘476’ Heavy duty die steel of the high carbon, high chromium type, has outstanding 
wear-resistance but is tough and machinable. It is particularly recommended for 
tools operating under conditions of severe wear and abrasion and where 


maximum runs are required. 


The above illustrations show a punch and die set produced 
from “476° steel by The Mining Engineering Co. Limited, 


Worcester. 


SANDERSONS Voge exces. or 


Please write for further details and literature 


SANDERSON BROTHERS AND NEWBOULD LIMITED 
Attercliffe Steelworks, P.O. Box 6, Newhall Road, Sheffield 9 
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GOLDEN FLOW! 
QUICK-RELEASE [see seating 


COUPLING 


With its simple quick release action, 
Aeroquip “Golden Flow’ brings a new 
approach to the method of connecting 
hydraulic feed lines 

No screwing Or unscrewing—just push or 
pull; automatic sealing immediately on 
disconnection; and at a low initial and 


replacement cost. 





Write for 


illustrated literature to 


SUPER OJL SEALS & GASKETS LIMITED 
FACTORY CENTRE, BIRMINGHAM, 30 


Telephone: KINGS NORTON 2041 
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Engineers 


prefer 
SIMPLIFIX 
the foolproof 


coupling 


Simplifix—the sure and simple compression 
coupling for copper pipe. Perfect joints with 
almost all kinds of tubing, including those with 
very thin walls. No work to do on the pipe. Simply 
tighten the nut—the anti-friction washer prevents 
pipe twisting. Manufactured since 1930, still the best. 
Millions in use. Made in sizes to suit tubing from 
\” to 2” O.D., in a wide range of interchangeable 
standard fittings. Non-standard fittings also made to 
order. Let us send you the Simplifix catalogue. 


The illustration shows centrifugal machines at the 
Plaistow Wharf Sugar Refinery of Tate and Lyle Ltd., 


where large numbers of Simplifix couplings are used 


SIMPLIFIX COUPLINGS LTD - HARGRAVE ROAD 


Sl M Pl j FIX MAIDENHEAD - BERKS - TEL: MAIDENHEAD 5100 


A member of the ALENCO Group of Companies 
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FOR GONFINED SPACES 
AND AWKWARD PLACES 
SAVE ON SPACE AND OUTLAY 


WITH GROFTS 
SHAFT-MOUNTED GEAR UNITS 


@ Direct mounting on the driven shaft 
No baseplates or supporting structures 
No alignment problems, no flexible couplings or slide rails 
Simply secured by adjustable or non-adjustable torque reaction bar 


Efficient in any position. 
Standard Shaft-Mounted Gear Unit 


GEARS ARE SINGLE HELICAL AND PRECISION CUT 
FROM NICKEL-CHROME ALLOY STEEI 
27 UNITS PROVIDE SPEEDS FROM 5 TO 425 R.P.M. AT POWERS 
FROM FRACTIONAL UP TO 120 H.P. RATIOS OF 5:1, 15:1 AND 20:1 





The illustration shows 
Crofts Shaft-Mounted Gear Unit on portable conveyor drive 


ee Gk) ee ey 


Shaft-Mounted Gear Units (including i 
‘Unidaptor’ Reduction Gears Publication |57/A 


AnGD. Teaee mane Literature also available on 


‘Ritespeed’ Geared Motors and Reduction Gears Publication 5737/A 4 


MBC i [] ‘Radiation’ Worm Reducation Gears Publication 521 
Today | ] ‘Multispeed’ Geared Motor Units and Reduction Gears Pub. ase 
CROFTS mann (WITED Please indicate which items are required 


Name & Address 
POWER TRANSMISSION ENGINEERS cm 
THORNBURY BRADFORD 3 YORKSHIRE Telephone: 65251 (20 lines) | Branches at: Belfast, Birmingham, Bristol, Cardiff, Dublin, Glasgow, 


a ” Ipswich, Leeds, Liverpool, London, Manchester, Newcastle, Northampton, 
Telegrams: “‘Crofters Bradford Telex Telex 51186 Nottingham, Sheffield, Stoke-on-Trent 


Representation throughout the World Subsidiary Companies in Canada, South Africa, U.S.A 
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TEGALEMIT 
MECHANICAL LUBRICATION 
FITS INTO 

YOUR PIGTURE! 


The range of Tecalemit Mechanical Lubrication systems 
gives the machine designer new freedom. No longer must 
every bearing be made accessible for hand oiling. More 
important still, running speed and performance can be 
planned in the knowledge that each bearing will receive 
correct, accurately regulated lubrication throughout its 
working life. 

For the machine user, Tecalemit Mechanical Lubrication 
systems mean machines that run better and last longer. 
Maintenance costs are slashed, and breakdowns due to 
seized bearings avoided. 

All of the Tecalemit Mechanical Lubrication systems 
are capable of infizite flexibility using oil or grease. They 
can be incorporated into new designs or applied to existing 
machines with equal success. 

The BRENTFORD is a fully automatic multi-line system 
with from 1 to 20 lines, each supplied by its own indepen- 
dently regulated miniature pump. The unit can take 
power from the rotary or reciprocating motion of the 
machine it serves, or be supplied complete with electric 
motor. The BRENTFORD is particularly suitable for heavy 
machines running continuously at high speed. 

The TECALEMIT-BIJUR System is on the single-line principle, 
in which one central pump supplies up to 100 points. Each 
outlet is fitted with a metering valve which regulates the 
supply of oil to the bearing in accordance with its pre- 
determined need. The installation can be fully automatic, 
automatic with operator control, or hand operated. 
(There are also Tecalemit Mechanical Lubrication systems 
for use with soft grease.) 


ee 


This couponis your To TECALEMIT LTD (Sales MEW) 
opportunity to find PLYMOUTH. DEVON 

out how Tecalemit ? 

Mechanical Lubrica- Please send me full 
tion can solve your information on 
lubrication problem. Tecalemit BRENTFORD 
Fillitinand postit Mechanical Lubricators 
today.Ifyouhavea 1», ppc 4LemiT-BIUR 
particular applica- Single-line System 

tion or trouble-spot 

in mind, by all All Tecalemit Mechanical 


means enclose a Lubrication systems for j 





note,asketchora  %! and grease 
drawing. You will be ; enciose details of a 
under no obligation particular lubrication 
whatsoever. problem 





NAME 


COMPANY 


ECALEMIT 


The Authority on Lubrication 


TECALEMIT LIMITED (SALES MEW) PLYMOUTH DEVON a ee 
Te7" 


ADDRESS 
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Is poor tool life 
affecting your 
production ? 


Time-out for regrinds plays havoc with produc- 
tion schedules and makes the cost of machining 
unnecessarily high. Yet this is a problem which, 
in many cases, has the simple answer—change 
to FLETCHER MILLER cutting fluids. The 
FLETCHER MILLER range embraces all 


Turning by turret lathe 





IRONEDGE types of cutting fluids—cutting fluids that have 


za : proved themselves in service in the machine 
Machining cast iron creates special tooling 


problems. IRONEDGE is a soluble oil shops of the world and have repeatedly shown 


capable of dealing with all types of iron substantial extensions to the life of cutting tools 


and of maintaining complete stability in : ’ A 
. . and important increases in rates of feed. 
service. It is particularly useful when cutting 


high duty irons. Our Publication SP. 173 “Cutting Fluids” 











describes the whole range. Write for your 


copy today. 


specify FLETCHER MILLER 


FLETCHER MILLER LTD.,ALMA MILLS, HYDE, CHESHIRE. 
Telephone: HYDE 3471 (5 LINES) Telegrams : EMULSION, HYDE 


Also at LONDON, WEST BROMWICH, NEWCASTLE-ON-TYNE, CARDIFF, GLASGOW AND BELFAST 


CF120 
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FOR A BETTER FINISH FIT A RENOLD DRIVE | 


These unretouched photographs of the work from a thread 
grinder show (top) before and (bottom) after the grinding 
wheel was converted to a Renold chain drive. 





RENOLD CHAINS LIMITED MANCHESTER 
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ANOTHER WALKER 
SUCCESS STORY 


WALKER 


CHEVRE 


plays a vital part in t 
Dartford Tunnel Projec 


Gouging out a new tunnel is slow work. It has to be 
sure. This is where Walker’s step in. At Dartford, they 
stepped in on the colossal tunnelling project which, 
before long, will provide a vital and direct road link 
beneath the Thames between the Kent and Essex 
shores. 


Progress on this herculean task is powered by the 
brute force of hydraulic jacks thrusting two 300-ton 
metal shields towards one another from their respec- 
tive shores. There are forty jacks behind each shield. 
The most effective method of sealing the double- 
acting pistons proved to be with sets of Walker's Lion 
‘Chevron’ —a big contribution to a big project: one 
which Walker’s are happy to have helped along. 
Technical literature is available on request. 


Some of the jacks 
behind the shields 


H R Oo 
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say 


HOLROYD 


first for 


worm gears 
and gearboxes 








If there 

were a Holroyd 

motto, it would be ‘do 

itourselves’. Almost 100 

years’ experience in 

machine tool and gear 
production has enabled us 

’ to build up a sound technique 

'for the production of worm 
gears. Nearly all the operations 

of manufacture and inspection— 

not only of worm gears but of 
gear cases too—are carried out by 
methods of our own devising. (We 
say ‘nearly’ all because if we do 
come across a new machine or 
process we think might help us, we 
certainly don’t hesitate to snap it 
up!) Another thing: we don’t believe 
in making things in dribs and drabs, 
so there’s always a fine stock of stan- 
dard worm gears and gear units in the 
factory, which helps us to keep prices 
low and delivery quick. But worm 
gears and worm gear boxes aren’t the 
only things we make. We also do a 
lively business in spur, helical, and 
bevel gears; special machine tools; 
helical rotors for compressors, meters, 
and pumps; rotor manufacturing 
equipment; rotor timing gears; and 
Holfos centrifugal castings and 
bushes. Holfos Phosphor Bronze, by 
the way, is a material of our own 
development and we use it, centri- 
fugally cast, for all our gear wheels. 

It will take any amount of wear 

and has a very low coefficient of 
friction. These are undoubtedly 

the reasons why a Holroyd 

worm gear set up the World 

Record (on the Daimler- 
Lanchester Worm Gear 
Dynamometer) at the 

National Physical 

Laboratory in 1931. 

That impressive 

record is still 

unbeaten! 


CRC B23 
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VECHANICAI 


WORLD, 


Varch, 


1960 


Nettlefold & Moser give a speedy delivery 


service from a wide range and extensive stocks. 


These include: 

‘Millis’ Bright Steel: 

rounds, squares, hexagons, angles, flats 

‘Mills’ Ledioy Freecutting Bright Steel 


to Spec. EN 1 A: rounds, squares, hexagons. 


‘Mills’ Super Non-Leaded Freecutting 
Bright Steel 


to Spec. EN 1 A: rounds, hexagons. 
‘Mills’ Bright Steel 
to EN Specifications. 


Nettlefold and Moser Ltd. are main stockholding agents 
for Exors. of James Mills Ltd. 


NETTLEFOLD & MOSER LIMITED 
LONDON (HEAD OFFICE) — 170-194 BOROUGH HIGH STREET 
S.E.1. TEL: HOP 7111 (40 lines 


BOOTLE —DUNNINGS BRIDGE ROAD, BOOTLE 10, LANCS 
TEL: AINTREE 4171 (6 lines 


MULL —201 SCULCOATES LANE. TEL: CENTRAL 41341 (3 lines 


NM 51 


17 








News from tattersley 


the Fig. 2016 
‘PRESEATOR 


globe valve 
with the 


* 
Flexible Titanium Disk 


This specially designed Hattersley valve incorporates a flexible 
pre-seating disk made of an I.C.I. titanium alloy which is exceptionally 
resistant to corrosion and erosion. As this seats before the main 
surfaces, pipe-scale is trapped and the main seating surfaces protected 
from the effects of wire drawing. 

The broad-faced clack and its seat are of differing compositions of 
nickel alloy, giving differential surface hardness which prevents 
galling and seizure. There are many other fine features in this new 
design valve. 

Suitable for steam at 200 Ib. per sq. in. and 500° F. 

Please write for literature. 











%* The Flexible Titanium Disk is protected by Patent No. 822/47 


Over a period of years the outstanding merits of this Valve have been proved under the most arduous 
service conditions on many installations. 


] 
poet 


Ti 0 mm 
et 


In ‘Pre-shut’ position flow and Valve fully closed. Seating 


In open position free passage 
for flow directed across seating 
surfaces. 


pipe scale held back by Flexible 
Titanium Disk. 
Patent No. 822147 


surfaces have passed through 
wire-drawing zone under 
virtually ‘no-flow’ conditions. 


HATTERSLEY 


ESTABLISHEL 897 


the name for good valves 


HATTERSLEY (ORMSKIRK) LIMITED : ORMSKIRK - LANCASHIRE 
and at HALIFAX and LONDON 


H.2 
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Compressing Plant 


OF EVERY SIZE-OF EVERY TYPE 


When calling for tenders... 
for compressing plant of any type, consider the 
great background of experience which is built 
into all A.E.I. contracts. 


Listed below are a few of the important organisations 
that have entrusted their compressing plant to the 
A.E.I. Group. 
College of Aeronautics, Cranfield 
Consett Iron Co. Ltd. 
Gas Boards 
J. & E. Hall Ltd. 
COMPRESSORS, BLOWERS, Kodak Ltd. 
BOOSTERS, EXHAUSTERS, National Coal Board 
New Consolidated Gold Fields Ltd., S.A. 
aimemeg iss: Richard Thomas & Baldwins Ltd. 
Rolls-Royce Ltd. 


Publication G12131 will be sent on request. Woodall Duckham Construction Co., Ltd. 


For information on any compressing plant problem telephone RUGBY 2121 Ext. 363 


ASSOCIATED ELECTRICAL INDUSTRIES LIMITED 


HEAVY PLANT DIVISION RUGBY AND MANCHESTER. ENGLAND 
AS345 
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MASSEY DESIGNS INCLUDE:- 


Steam and Compressed Air Hammers, 
Pneumatic Power Hammers, Friction 
Drop Hammers, Douhle- Acting Steam 
and Compressed Air Drop Hammers, 
Counterblow Hammers, Forging Presses, 
Use Rollers, Trimming Presses, 

Tyre Fixine Rolls 


USE-ROLLERS 


Save Materials 
and Man-Hours 


Quicker and more positive roller adjustment. 
Control and operation by foot pedal or automatic 
trip, as required. 

Well proved direct air operated friction type clutch. 
Automatic flood lubrication. 


Central panel provides quick and easy control of 
motor, single or continuous action, and over-run 
ajustment. 


Made in sizes 1} in., 3 in. and 4 in. 


3” Use Roller, Messrs. Deritend 
Drop Forgings Ltd., 
Birmingham. 


STAND 26, GRAND HALL, 
INTERNATIONAL MACHINE 
TOOL EXHIBITION, 

OLYMPIA, 

JUNE 25th — JULY 8th, 1960 


B+S. MASSEY T=” OPENSHAW - MANCHESTER - ENGLAND 


MAKERS OF THE WORLD’S GREATEST RANGE 
OF FORGING AND DROP FORGING PLANT 


MECHANICAL WORLD, March, 1960 





Power for many purposes. Power to 
drive efficiently your plant or product. 
Power—at slow speed—single, double or 
triple reduction units giving 

45 different gear ratios driven by 

motors of up to | h.p. 

Power—from sturdy dependable 

G.E.C. Fractional Horsepower 

Geared Motor Units. 


Fully detailed illustrated publicetion 


on application. 


fractional h.p. 
GEARED MOTOR UNITS 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 
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7149 3.4 Automatic Clutch 
Couplings... 


Ruggedly built to ensure a long, 
trouble-free life Twiflex Automatic 
Clutch Couplings provide the efficient 
and economic answer to many trans- 
mission problems on electric motor 


and engine drives. 


Twiflex Couplings give you complete 
freedom at rest and at low speed, 
smooth take-up on acceleration, 
controlled overload slip character- 


istics plus flexibility in all directions. 


Serving a dual function as an automatic 
clutch and a flexible coupling, the 
Twiflex design simplifies assembly and 
reduces wear and tear on bearings and 


gearboxes. 


... for trouble-free transmission 


For full information, write to: TWiFLEX COUPLINGS LIMITED 


One of the Sheepbridge Engineering Group 


The Green - Twickenham - Middlesex 
Telephone: POPesgrove 2206/9 Telegrams: Twiflex Twickenham 
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manufacturers 


like 





ALFRED 


recommend 


permanent magnet chucks 


‘Eclipse’? Magnetic Lathe chucks are available in a range of sizes. The modern 
equipment for every lathe is a magnetic chuck, together with mechanical 
chucks. Ideal for work not suited to jaw chucks: long mechanical set-ups 
avoided ; mounting and maintenance simplified. Standard accessories are available 
for ‘‘Eclipse’’ Magnetic Lathe chucks. In addition, designs can be provided 
where workpieces demand special adaptors. Why not consult us? 








Made by James Neill & Co. (Sheffield) Limited—the originators of this equipment 
Supplies through your usual “Eclipse” Dealer prise 
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Chancellor of the Exchequer ? 


Oh No. This fellow does not bring budget 
headaches. On the contrary, he may be the very 
man you need to relieve you of another sort of 
headache. He is the Hoffmann “Rep” or to 
dignify his job of work, Engineer. If the trouble 
is a bearing problem, unload it on him. From 
that brief case, he can possibly give a ready- 
made solution; but if not, his own personal 
knowledge and experience, plus a little further 
advice from our technical team at Chelmsford, 


will solve the problem. 


Ask him to call now. 
No obligation of course. 


BALL AND ROLLER 
BEARINGS 


THE HOFFMANN MANUFACTURING CO. LTD., CHELMSFORD, ESSEX 
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SPEED REDUCERS... 


... trouble free 
whichever way 


you look at them 





For efficient, trouble-free speed reduction you can rely on a 
Radicon. These compact, efficient reduction units can be mounted 
in almost any position to do almost any kind of job. And once 
mounted, they run with the minimum of attention. You have a 
choice of 40 alternative mounting positions and of 64 ratios 
ranging from 5: 1 to 3600: 1. But to learn full details, you’ll 
need our Catalogues Nos. E 387-96 and E 387-108. We’ll be glad 
to send you copies. 


DAVID BROWN 


THE DAVID BROWN CORPORATION 
(SALES) LIMITED. 










LONDON GEAR DIVISION, STONEBRIDGE PARK WORKS, 
NORTH CIRCULAR RD., LONDON, N.W.10 
TEL.: ELGAR 6824 













... PRODUCTION WITH 
PRECISION 


GEARED SPINDLE SPEEDS 
UP TO 1000 R.P.M. 


CAM-LOCK SPINDLE NOSE 
ENCLOSED GEARBOX AND APRON 
60 THREADS AND FEEDS 
TAPERING EQUIPMENT 
PRECISION GROUND BEDWAYS 


FULL RANGE OF ADDITIONAL 


MODEL ad» ed id EQUIPMENT 
PRECISION LA THES SWINGING inists INCHES OVER BEDWAYS 





none @ 


CAMBRIDGE ROAD, HARLOW, ESSEX 





/ 


you could see the very 
fine metallic particles 
and grit which 
accumulate in cutting 
oils from grinding 
machines (here seen 
magnified x 500); these 
particles can ruin 

tine finish. 


The Hopkinson Centrifuge for cutting oils is designed HOPKINSONS’ 

to provide a large dirt space in an inner cylinder to 

hold the heavy sediment from grinding oils (left). This 

improves the already high separating efficiency and CENTRIFUGAL PURIFIERS 
prevents unbalance. The bowl can be cleaned quickly A 

and easily by unskilled personnel For the reclamation of cutting oil 
The illustration shows No. 2 Portable Centrifuge with 8 

KW heater for the oil 


HOPKINSONS HUDDERSFIELD 


HPC/14 
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we ees 





Jeyland, Motors Limited 
CH 


employ 6 SAFRAN 
Unishaft Electric Pumps (3'/4': 
24'/3') to supply 10,500 G.P.H. 
of cooling water to the engine 
test benches. 
Rafeltoal Sd 
LP UM FS) 
SAUNDERS VALVE COMPANY LIMITED 


SAFRAN PUMP DIVISION 
DRAYTON STREET WOLVERHAMPTON 


It’s as simple as that. E.P.E. make 

an extensive range of D.C. and 

Flameproof Motors to suit almost 

every requirement. 

But E.P.E. service goes much 
1 () () K N G further than that. With every post 











come orders and enquiries for 
motors to meet unusual require- 
ments and standards with the 


certain confidence that if it’s 


HERE IS THE ANSWER TO possible to produce such motors 

ALL YOUR D. C. AND at all—E.P.E. design and manu- 

FLAM EPROOF MOTOR facturing experience will find the 
PROBLEMS- ““" 





EPE THE ELECTRICAL POWER ENGINEERING CO. (B’HAM) LTD. 





Bromford Lane, Birmingham 8. London Office: 421 Grand Buildings, 
Telephone: STEchford 2251. Trafalgar Square, London WC2. 
’Grams: Torque ’Phone Birmingham Telephone: Whitehall 5643 and 7963 
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BALANCING 
TINIUS Y OLSEN MACHINES 





THE E.O. TYPE MACHINE ILLUSTRATED 
INDICATES COMBINED STATIC AND DYNAMIC 
UNBALANCE AND THE ANGLE . STANDARD 
MACHINES ARE BUILT IN A RANGE COVERING 
COMPONENTS WEIGHING FROM 3 OUNCES 


TO 1500 LBS. 


DETAILED EDWARD G. HERBERT LTD. 
arg ep LEVENSHULME MANCHESTER 19 


MAKERS 











EVERY 
INDUSTRY 





WILK LIMITED 


GRAND JUNCTION WORKS - DARLASTON STAFFS TEL: DARLASTON 116 





Telephone No.: JAMES BRIDGE 2916 
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HYDROVANE OIL SEALED 
ROTARY COMPRESSORS 


The most advanced and proved form of OIL 
SEALED ROTARY COMPRESSORS 
ALU wL lee embodying the experience gained since the first 
HYDROVANE Compressors produced in 1946 
and well over 50,000 at present in use. 
10 licencees are now manufacturing Hydrovane Compressors 
throughout theWorld. 
To the inherent features of Rotary Compression are added 
the further advantage of 
% Cool oil-free air. 
Fewer working parts than any other type of compressor. 
Negligible wear and tear under oil flood. 
Improved efficiencies. 
Compact design and above all LOWER INITIAL COST. 
The original oil sealed Rotary Compressors. 


POWER TRANSMISSION EQUIPMENT 


HIGH SPEED MULTIPLE DISC CLUTCHES 

Powerful, clean in contour and ideally suitable for 

machine tool drives, etc., these clutches do 

not need frequent adjustment 

FLEXIBLE COUPLINGS 

A new design of great efficiency that is suitable 

for either direction of rotation 

PNEUMATIC CLUTCH-BRAKE ASSEMBLIES 

Suitable for presses, shearing machines, 

forging machines, and other heavy duty drives. 

POWER TAKE-OFF CLUTCH ASSEMBLIES 

A range of self contained units for Diesel and 

Petrol engines to drive all kinds of machinery. 

CLUTCH-BRAKE ASSEMBLIES fied 600 CFM 

The illustration shows a pneumatic Clutch-Brake Assembly 

supplied for a 500 ton capacity forging machine 


All free air cap- 
acities 100 PSI 
running at 1450 
RPM and direct 
coupled to flange 
mounted squirrel 


cage motors. 


WHITTAKER HALL & CO. (1929) LTD. 
Black Lane Works, Radcliffe, Lancashire 

Telephone: RADcliffe 2421 

LONDON OFFICE: 119 Victoria Street, London, S.W.1, 
Telephone: ViCtoria 2612. 
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FOR GREATER OPERATING SPEEDS 
—FASTER PENETRATING CAPACITY 


Shown in use at The Electric 
Construction Co. Ltd., Wolverhampton, 
this ARCHDALE mechanical ‘Pre- 
select’ is fully meeting our claims 

to cut production times to a 

minimum. Not only are penetration 
rates as high as power and rigidity 

can make them, but much valuable time 
is saved by convenient pre-selection 
from 16 spindle speeds, at any time, 
whether the spindle is running or 
stationary. Spindle speeds range 
between 15 and 1,500 r.p.m., and 

the six rates of feed, selected by a 


single lever, between 24 and 

400 r.p.i. 

N.B.—The illustration shows the 
drilling and spot facing of main fixing 
holes in end brackets for 250 b.h.p. 
electric motors. 





JAMES ARCHDALE & ¢€CO. LTD. 
Registered Office: Ledsam Street, Birmingham 16 Tel: Edgbaston 2276 
Works: Blackpole Works, Worcester Tel: Worcester 27081 (6 lines) 

A Member of the Staveley Coal & Iron Co. Ltd. Group 
Sole Selling Agents: Alfred Herbert Ltd., Coventry Tel: Coventry 8922! 
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THE NEW 
TECALEMIT 
RIBBON 
FILTER ELEMENTS 


set a fresh standard of high 
efficiency filtration for 


AIR—WATER-PETROL, 
DIESEL AND FUEL OILS— 
LUBRICATING, HYDRAULIC 
AND OTHER FLUIDS 


Tecalemit Ribbon Filter Elements 
Simple construction—Low cost—High fiow rate—Easy to clean 


The elements are formed of resin impregnated cellulose ribbon, wound helically 
and electrically fused into an open-ended cylinder. Innumerable microscopic 
orifices between the ribbons allow a very high flow rate, while retaining 
impurities on the outside or inside surfaces, according to direction of flow. 

The standard range of diameters (in any length) covers most applications, and 
no other filtration material can so readily be adapted to individual requirements 
for filters, strainers, breathers or separators. Never before has such fine 
filtration been possible at such low cost and with such flexibility in use. 


Tecalemit Ribbon Elements filter to maximum purity 


Tecalemit Air Breather Filters 

(incorporating Tecalemit Ribbon Filter Elements) 

Cheapest—Most efficient—Cleanest to service 

Tecalemit Breathers act as ventilators to provide a free flow of clean air to 
hydraulic fluid, fuel and oil reservoirs. They give positive protection from airborne 
contamination to tanks, pumps, valves, cylinder and other engine components. 
Of the standard types, two are breathers with screwed bodies, and the 

third is a combined clip-on assembly of breather and filter cap. All are fitted 

with Tecalemit Ribbon Filter Elements. 


Tecalemit Breathers provide pure air cheaply and efficiently 


TECALEMIT 


E@> the authority on filtration 


TECALEMIT LIMITED - (SALES MEW) - PLYMOUTH - DEVON 
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purr 


The careful control exercised over Double 
Six right from the ingot stage results in 
uniform composition and equal perform- 
ance—such a prelude gives runs of 
1,500,000 drawn housings of 1” « 0.028 
deep drawing mild steel. Try Double Six 
on hot or cold materials, but first learn 
more about it by writing for the booklet 


now. 


Please post ‘Special Alloy Too! Stee!" booklet to | 
Name | 
Firm | 
Address 


Foliow-on tool for leck parts 
(courtesy: Lowe & Fletcher Ltd.) 
and piercing and blanking tool 
(courtesy: Brook Motors Ltd.) in 
Double Six Steel 


EDGAR ALLEN 


DOUBLE SIX 


DIE STEEL 


EDGAR ALLEN & CO. LIMITED 
IMPERIAL STEEL WORKS - SHEFFIELD-9 


TELEPHONE: SHEFFIELD 41054 TELEGRAMS: ALLEN, SHERFIELD TELEX 
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LING 


NO GROUTING IN i ) 


NO WAITING FOR 


THEY GRIP BY EXPANSION 


SAVE TIME with Rawibolts. Grouted ragbolts will take 3 days 
to harden before the machine can be used. Use Rawlbolts and 
the machine can be in production in much less than 3 hours. It 


Write now 


can be moved easily to a new position when necessary. Daiiesteal 
or descriptive 


SAVE LABOUR with Rawlbolts. No laborious and time wasting > Tie eat 
cold chiselling with Rawlbolts. The holes are drilled with a ' . ' " 
i ea m@ R 1480 which 

Rawltool to the exact size, the Rawlbolts dropped in and after _ ' ' 

f ed ; a | © incorporates 
the machine has been positioned the bolts are tightened. The VN es oe half sine 
expansion of the segments locks the bolts in the holes. it : ;, Rawibolt 

Reference Chart. 


RAWLBLU G The world’s largest 


J . . 
or ; manufacturers of fixing devices 


ie 


eer rei 
THE RAWLPLUG CO. LTD - CROMWELL ROAD - LONDON S.W.7 ‘aa oan Ba 
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One Engineering 


HEN Professor J. M. Kay commended the Junior 

Institution of Engineers (of which he is president) for 
conserving in its title the idea of the essential unity of 
engineering he upheld a truth which the present complexity 
of applied science tends to obscure. True, there are many 
kinds of specialist engineer, and there are many kinds of 
scientist, and they work together with sufficient harmony 
to perform prodigious feats of design and execution, but 
examine any large and complicated work carefully and it 
will be seen to be one co-ordinated piece of engineering 
which depends for its success on being treated as such right 
from its inception. A large building is the conception of an 
architect, but engineering design and construction is not 
something added but built into the idea from the start. 
A big chemical plant or oil refinery has its origin in a 
chemical process, but its reality as a producing unit depends 
upon its being a single engineering project from the start. 
Professor Kay said much the same about nuclear plants— 
they do not arise from “nuclear engineering” dome by 
“nuclear engineers’, but from good engineering backed by 
a knowledge of special nuclear problems. As Sir Christopher 
Hinton once said, “It is more important to be successful 


than to be clever’’. 
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LOG SHEET 


Welding Design 

In November last 
Welding Research Association 
inaugurated a Design Advisory 
Service the object of which is to 
show how research work can be 
applied at all stages of design, from 
the choice of right materials and 
selection of the most suitable welding 
process to the correct method of 
assembly. 


the British 


Welding can be the most efficient 
method of fabrication from the 
viewpoint of speed, economy in 
materials and strength for weight 
provided the design is right. Several 
specimens prepared by B.W.R.A. 
showing typical cases of good and 
bad design for welding draw atten- 
tion to the following general points 
(1) The difficulty of making satis- 

factory joints between rolled 
sections.—Use plates instead. 
(2) The error of butt welding plates 
of different thicknesses.—Taper 
the thicker plates and keep weld 
away from point of section 
change. 
The avoidance of weld crossings 
or intersections.—Cut away 
corners of stiffeners. 
The bad stress concentrations 
arising from sharp changes of 
section. 
The incidence of severe notching 
at extremities caused by 
plates.—Better to taper 
section in plan. 
Risks arising from the use of 
intermittent welds in regions of 
tensile stress. 
The avoidance of sharp corners. 
Liberal radii 
concentrations. 


cover 
the 


reduce stress 


Largest 
Turbo-alternators 

Work has been started by The 
English Electric Company Limited 
on the two largest single-shaft steam 
turbo-alternators yet to be built in 
Europe. Ordered by the Central 
Electricity Generating Board the job 
will be worth nearly £5 million and 
will cover the two 350 MW 
with their feed heating and evaporat- 
ing plants. 


sets 


The sets are to be installed in the 
Board’s new Drakelow-C Power 
Station near Burton-on-Trent and 


the East Midlands coalfield; ulti- 
mately the total installed capacity of 
the station will be 1400 to 1500 MW. 

The 350 MW unit includes a 
three-cylinder, 3000rpm __ reheat 
turbine with quadruple exhaust 
arranged as a tandem compound 
unit coupled to a hydrogen/water 
cooled alternator of the direct- 
cooled type and fed by a John 
Thompson water tube boiler capable 
of evaporating nearly 1100 tons of 
water per hour to give 2400 psig 
steam at 1055° F. In the _ turbo- 
alternator, solid couplings are em- 
ployed between cylinders, and each 
shaft is mounted on two main 
bearings so that the assembly and 
maintenance of the machine are kept 
as simple as possible. 


DIESEL LOCOMOTIVE.—This is the first of 
the 20 type 2 (1000/1365 hp) diesel electric locomotives 
being built at Darlington by British Railways. Novel 
features include the use of light alloys, thinner steel 
plates in the engine and a generator without exciter. 
The engine is a 6-cyl Sulzer made by Vickers 
Armstrongs and the electri:al equipment is by A.E.1 


In line with modern developments 
the turbine operates with steam at 
2300 psig, 1050° F at the turbine stop 
valve, with reheat steam returning 
from the boiler to the intermediate 
pressure cylinder at 1050° F. The 
vacuum at maximum and economic 
rating is 28-7 in. Hg (bar. 30 in.). 

To meet the specified high pressure 
and temperature requirements, the 
high pressure cylinder employs a 
double casing over the first stages, 
with the expanded steam returned 


over the outside of the inner casing 
to pass through the remaining stages. 
These combined features enable the 
pressure differences and operating 
temperatures in the metal to be 
reduced, compared with those 
applied to a single casing design. The 
intermediate pressure cylinder has a 
partial double-casing construction. 
The quadruple flow L.P. cylinder is 
arranged in two double-flow L.P. 
casings, each casing exhausting to one 
of the two condensers forming the 
twin condenser unit. 


Eleciric Arc Furnaces 

All the existing open hearth steel 
melting furnaces are to be replaced 
by six electric arc furnaces of 110 
tons capacity each at the Steel, 
Peech and Tozer branch of The 
United Steel Companies Limited. 
When completed in about five years’ 
time, this will be the largest electric 


4 som 


steelmaking plant in the world with 
an annual capacity of 1,350,000 
ingot tons of steel. Costing £10 
million it is also the largest single 
development scheme in the branch’s 
eighty-year history. 

At the present time there are 
twenty-one open hearth furnaces at 
the plant. Initially, four electric 
furnaces of the swing-roof type will 
be installed, and it is planned to have 
the first of these in commission by 
January, 1963. To maintain the 
existing level of steel production 
during the changeover double oil 
burners will be fitted to some of the 
furnaces and others converted to 
“all-basic” refractory linings. 
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General view of the new automatic plating machine 

which gives bright nickel or chromium finish to 30,000 

parts per eight-hour shift. Operatives are seen loading 

manually in the foreground but loading and unloading 

will shortly be made automatic. At right is the final 
drying section 


Automatic Plating 

A new automatic plating machine 
at the Haydock (Lancs) factory of 
Thomas Crompton & Sons Limited 
will deal with up to 30,000 parts, 
with nickel or chromium in an eight- 
hour shift. 

The machine, which has been 
supplied and installed by the Electro- 
Chemical Engineering Company 
Limited, Woking, Surrey, is manually 
loaded at present but provision is 
made for automatic loading in the 
near future. Parts are located on 
spring racks measuring approxi- 
mately 30 in. by 12 in. The machine 
is constructed in three main sections, 
carried on rolled steel supports, 
which provide an air space below. 
Heating is effected by coils and a 
heat exchanger using steam at 40 
psi. 

Main processes are cleaning, pre- 
treatment, bright nickel and 
chromium. Approximately 0-0005 in. 
bright nickel finish is deposited in 
114 min at 60 amp/sq ft or a similar 
coating of chromium in 54 min at 
120 amp/sq ft. 

Transfer of plating racks is carried 
out by hydraulic cylinders fed by a 
separate floor mounted oil pump and 
pressure assembly which is motor 
driven; ahydraulic drive control panel 
is embodied. Rectifiers and trans- 
formers are alongside, together with 
a final drying station. 

Overall 
installation 
width 13 ft. 


the complete 
37 ft and the 


length of 
is some 
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Automatic Feeding 
for Bar Reeling 


New semi-automatic bar feeding and 
handling equipment recently installed 
in the works of Messrs. Pratt, 
Levick & Co. Limited, Chester, has 
eliminated almost all of the hazards 
from the dangerous process of bar 
reeling. 

This equipment, which was 
designed and manufactured by the 
Automation Division of The Hymatic 
Engineering Company Limited, 
Redditch, Worcs, feeds round bars 
of in. to 14 in. dia to a reeling 
machine, and extracts and ejects 
reeled bars from the output end of 
the machine. Whipping of the bars 
during the reeling process, which is 
one of the greatest dangers in any 
bar preparation process, is now 
completely eliminated. Full interlock 
protection is incorporated in the 
pneumatic and electrical circuits 
giving added protection to both 
operator and equipment. 


Only one semi-skilled feeder is 
needed to control the equipment, 
instead of two or three previously 
employed, and a very heavy manual 
job has been reduced to a relatively 
light operation. As the equipment 
handles the bars automatically, the 
feeder can start preparing the next 
bar as soon as the first has entered 
the rollers. This gives a much higher 
machine utilization factor. 


The equipment can handle a two 
ton load of bars, which is deposited 
on separate rails by an overhead 
crane. The feeder then selects a 
bar and rolls it part-way down a set 
of inclined rails until it rests in a set 
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of V’s located in the rails. A set of 
freely running V-rollers then lifts 
the bar to the height of a chamfering 
machine head. The feeder pushes the 
bar forward into the chamfering 
machine, where it is automatically 
gripped and machined. 


When the bar is released the feeder 
withdraws it, lowers the V-rollers and 
rolls the bar down a short length of 
inclined rail until it falls into open 
clapper-boxes. These are, in effect, 
tunnels formed by lengths of channel 
iron, one on top of the other, with 
their open sides facing each other. 
Hardwood linings are fitted into all 
the clapper-boxes. 


The feeder then closes the clapper- 
boxes by means of a pneumatic 
control valve and, similarly, causes a 
pair of pinch-rollers, located at the 
forward end of the equipment, to 
grip the bar and feed it forward into 
the reeling rolls. An automatic 
device is fitted which retracts the 
pinch-rollers just before the bar is 
engaged by the rollers. 


On leaving the rolls on the exit side, 
the bar enters another series of 
clapper-boxes which prevent it from 
whipping. As the trailing end of the 
bar leaves the reeling machine, a 
further pair of pinch-rollers auto- 
matically withdraw it clear of the 
working area. 


These rollers then. open and the 
clapper-boxes open to release the 
bar. The clapper-box opening also 
raises a set of inclined ejection rails, 
which are situated at intervals along 
the clapper-boxes. These rails lift 
the finished bar clear of the boxes 
and allow it to roll down on to a 
transit stillage. 

The equipment is operated from a 
3-phase, 50-cycle electrical supply 
and an air supply of 70-100 psi. 


Durgapur in Action 


Last December saw the completion 
of the first stage of the Durgapur 


Steelworks in’ West Bengal. Sub- 
sequent stages will be reached this 
year and next, the plant being 
scheduled for completion by July 31 
of 1961. The contract, worth 
approximately £105 million, is the 
largest single export order ever 
obtained by Great Britain and is 
being carried out by the Indian 
Steelworks Construction Company 
Limited, ISCON, a_ consortium 
formed specially for the purpose by 
13 firms. 


The rolling mills, wheel and axle 
plant, foundry and_ central 
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engineering maintenance shop, are 
being supplied by Davy and United 
Engineering Company Limited, the 
blast furnaces and iron making 
plant by Head Wrightson & Co. 
Limited, the coke ovens and by- 
products plant, power plant, steam 
and gas distribution plant by Simon- 
Carves Limited, the open hearth 
furnaces and steel making plant, 
cranes and soaking pits by The 
Wellman Smith Owen Engineering 
Corporation Limited, and the civil 
engineering work, cxcept for the 
coke ovens and power plant, is 
being done by The Cementation 
Company Limited. The electrical 
work is shared by four firms—the 
Manchester and Rugby Branches of 
Associated Electrical Industries 
Limited (Metrovick and B.T.H.), 
The English Electric Company 
Limited, and The General Electric 
Company Limited. The structural 
steel work is shared by four firms 
Sir William Arrol & Co. Limited 
(who are also supplying the cranes), 
The Cleveland Bridge & Engineer- 
ing Company Limited, Dorman, 
Long (Bridge & Engineering) 
Limited, and Joseph Parks & Son 
Limited. 


Men and materials only are 
wound in No. | shaft, and coal 
exclusively in No. 2, which, from the 
arrival of the coal train at the 
tippling station underground to dis- 
charging at the top of the shaft, has 
an automatic winding system. Auto- 
matic operation depends on the flow 
of coal from the face. The arrival of 
the skip at the underground filling 
station operates a magnetic proxi- 
mity switch which begins the 
sequence of operations by loading 
coal into the skip and then switching 
the flow of coal from the tipplers to 
the appropriate measuring pockets. 

The control system permits auto- 
matic winding to be carried out 
continuously, and safeguards are 
provided, so that, in the event of 
interruption in an emergency, the 
cycle of operations must be com- 
pleted manually before automatic 
winding can be resumed. With the 
normal flow of coal, the skip is 
moved when it contains eight tons of 
coal. If, however, the supply of coal 
from the working is very slow, the 
arrangement is such that on both 
winders a positive pneumatic braking 
system is employed, which, in a 
simple and safe manner, performs 





Automatic 

Mine Winding 

An entirely overhung armature is 
being used in new tower-mounted 
friction winders at Warsop Colliery, 
No. 3 Area, N.C.B. East Midlands 
Division, by A.E.I. Heavy Plant 
Division. By so doing, it has been 
possible to employ only two main 
bearings, and thus accommodate the 
deflexion and distortion of the 
winder unavoidable in a_ steel- 
framed tower. 
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REMOTE POWER CONTROL.—This pane! 
contains all the controls necessary to operate and 
supervise the new unmanned ‘‘pocket™’ power station 
at Princetown, Devon, of the South Western Electricity 
Board. It is the first robot plant of its type in the world 
and the Datofonic control pane! above is installed at 
the central office, Bristol. Instructions and information 
are exchanged over the 100 miles distance by a tele- 
phone call, made through the normal G.P.O. trunk call 
facilities. The Datofonic system is c ly automatic 
and is suitable for installation as a packaged unit for 
any type of plant situated in remote areas. Datofonic 
is designed, developed and manufactured by Sound 
Diffusion (Auto-Thermatic) Limited, Duracraft Works, 
Portslade, Sussex 


the mechanical braking to the 
designed limits, irrespective of wear 
on the shoe lining. The brakes can 
be set to exert the correct effort for 
both normal and emergency opera- 
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tion when carrying out either norma! 
winding or the rope changing duty. 

The mechanical parts of the two 
winders, as well as the structural 
steelwork of the towers, were 
supplied by Guttehoffnungshutte 
the structural work in consultation 
with Husband and Company, of 
Sheffield. Siemens Halske were also 
sub-contractors. 


Increasing Gearbox 

A speed increasing gearbox of 
special design, and with output 
gears believed to run at a higher 
pitch line speed than any hitherto 
made in Great Britain and perhaps 
in the world, has been completed by 
A.E.l. Heavy Plant Division and 


A.E.I. gearbox of special design for Canada. It 
transmits 2000 hp with a speed increasing ratio of 
1700/44,840 rpm 
shipped to Canada. The gearbox was 
supplied through A.E.I. (Canada) 
Limited and is for the Canadian 
Pratt and Whitney Aircraft Company 
Limited, Montreal, who will use it 
for development work on _ gas- 
turbine aircraft engines. The gearbox 
transmits 2000 hp with a speed 
increasing ratio of  1700/44,840 
rpm. It is, however, designed to 
allow for future modification which 
will give an output speed of 55,000 
rpm. The order for this equipment 
was obtained in the face of strong 
competition from United States 
manufacturers. Design and manu- 
facture was completed in five months. 


Terylene in V-belts 

Terylene-reinforced premium V-belts 
are now available from many leading 
manufacturers and are already being 
used in widely varying conditions, 
from 4 hp machines up to 600 hp 


compressors. In most cases they 
have lasted twice, and in some 
cases five times as long as standard 
belts, and because Terylene is so 
strong it has often been possible to 
use fewer belts on existing drives, 
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while on future drives designed to 
incorporate fewer belts, the new 
construction may mean considerable 
s2ving in space and money. Terylene 
reinforced V-belts do not stretch 
much and have dimensional stability 
and anti-static properties, and resist 
heat, oil and shock loading. 

The Glacier Metal Company 
Limited changed to Terylene rein- 
forced V-belts on its bearing test 
rigs. Pulley speeds up to 6000 rpm 
and oil vapour temperatures of 180° F 
meant that standard belts were 
continually having to be replaced. 
Terylene reinforced V-belts lasted 
three times as long and have now 
been installed on all 21 test heads. 

Bonnybridge Generating Station, 
Falkirk, has been testing Terylene 
reinforced V-belts on one of its coal 
handling plants, carrying a maximum 
of 60 tons of coal an hour. Three 
belts have lasted twice as long as 
seven standard belts did previously 
and in 19 months have needed no 
adjustment. 

The Jaguar Car Company have 
standardized on Terylene reinforced 
V-belts for all drives in their paint 
shop. On a 40 hp 1470 rpm turbo 
blower at the Trafford Park Works of 
British Oil & Cake Mills. Terylene 
reinforced V-belts have lasted 14 
months compared with three to four 
months for standard belts. 

Terylene reinforced V-belts are 
between 30% and 40% more 
expensive than standard belts of the 
same size but their initial cost is 
claimed to be more than offset by 
their longer life and ease of 
maintenance. 


Tunnelling Record 

By advancing 107 yd 4 in. in seven 
days, a team of 24 National Coal 
Board tunnellers have set up a new 
British tunnel drivage record. This 


was accomplished in the week 
ending December 14 last year at 
the Bank Hall colliery, Burnley, in 
the North-Western Division of the 
N.C.B. The previous seven-day 
record was 105 yd 6 in. at the 
Agecroft colliery, Pendlebury, near 
Manchester, during the week ending 
August 30, 1959. 

The Towneley tunnel at Bank 
Hall, in which the new record was 
established, has a sectional area of 
21-5 sq yd and is 1,500 ft below 
ground, rising | in 200 and 1s 
situated about 5,000 ft from the 
shaft. The tunnel was driven through 
shale, sandstone beds and cannel, 
about 4,700 tons of debris being 
removed from the pit in this week 
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HYDRO-ELECTRIC POWER STATION.—This 
power station in Australia has a staff of one. It is 
operated by pushbutton from Sydney 48 miles away. 
Under a comprehensive contract the English Electric 
Company Limited supplied a 69,000 hp water turbine 
and 50,000 kW generator, step-up transformer and 
switchgear, and auxiliary transformer and switchgear 
and control gear 

in addition to an output of 7,213 
tons of coal. The drivage was 
carried out by six face men per 
shift, using six Holman (Silver Three) 
drilling machines equipped with 
Padley and Venables 10 ft drills and 
tungsten carbide tipped bits. 

The broken ground at the face 
was removed by a Distington- 
Goodman 50 B. tunneller. This 
12-ton, 70 hp machine has been in 
service at Bank Hall colliery since 
June, 1957. The spoil was then 
loaded into 44-ton mine cars, which 
are also of Distington Engineering 
Company's manufacture. 


Italian Steel Plant 

One of the largest steel companies in 
Italy, Cornigliano of Genoa, have 
launched an expansion programme 
which will result in a yearly produc- 
tion of over two million tons of 
steel ingots and will double the 
present capacity of the plant. The 
project, which will take two years to 
complete, began with the installation 
of a new blast furnace with a 
capacity of 1500 tons per day: the 
increased productivity at Cornigliano 
is now being further expanded with 
the erection of a 46 in. slabbing mill 
which is one of the largest in the 
world. It is powered by twin 7000 hp 
engines and has been designed by the 
Mesta Machine Company of Pitts- 
burgh and has been entirely con- 
structed in Italy by INNOCENT! of 
Milan. All the electrical equipment 
has been supplied by the Italian 
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Marelli Company to Westinghouse 
specifications. 

INNOCENTI are building three more 
blooming and slabbing mills of 
similar dimensions to that now in 
operation at Genoa and a 66 in. 
continuous hot strip rolling mill to 
Mesta design. 


Australia’s Largest 


a.c. Mine-winder 

The largest a.c. winder so far 
commissioned in Australia, and 
the first to be fitted with power- 
operated brakes, has recently been 
installed by Australian Electrical 
Industries Pty. Limited at a mine 
near Newcastle, New South Wales. 

The winder, driven by a 1,100 hp, 
570 rpm, 6,600-volt, 50-cycle slip- 
ring induction motor, is designed to 
raise 300 tons of coal an hour from 
a depth of 720 ft. Speed variation 
and direction of winding are 
governed by a liquid controller and 
an air-break reversing contactor. A 
single-reduction gearbox connects 
the motor to the winding drums, the 
maximum speed of which is 68 rpm. 
In addition to the mechanical brakes, 
the driver has an electrical braking 
system which’ incorporates (i) 
regenerative braking, (ii) reverse 
current braking, and (iii) dynamic 
braking. 

The main electrical equipment for 
the winder was manufactured by the 
A.E.l. Heavy Plant Division, the 
auxiliary equipment by Australian 
Electrical Industries at their Sydney 
Works, and the mechanical equip- 
ment by Marfleet and Weight, 
Melbourne, to the design of 
Markham & Co. Limited, 
Chesterfield. 





Design and Application Factors 
for Retaining Rings 


Retaining rings may often be used to simplify design and production, 
and speed assembly. Various types of ring offer a wide choice to 
accommodate different loadings to be carried. This article discusses 
the main types of groove-fitting rings, their properties and applications 


HE most common forms of retaining rings are those 

designed to locate and seat in grooves on a spindle, 
shaft or housing, which besides providing precise 
positioning of components can also accommodate 
axial or thrust loads. By the proper application of 
retaining rings, both manufacturing and assembly 
time can often be reduced, as well as simplifying and 
speeding dismantling for maintenance, etc. 

From the basic types of groove-fitting retaining 
rings, numerous other types have been developed with 
varying geometry offering specific advantages in particu- 
lar applications. In addition there are numerous forms 
of self-locking rings which normally have a one-way 
(but sometimes two-way) locking action on a plain 
spindle, spigot or stud. Their chief application is where 
speed and simplification of assembly is important and 
where the compl:te assembly is not stressed axially to 
any great extent, as in typical fastening applications. 
The use of such self-locking rings may also simplify 
production by permitting the use of plain instead of 
threaded studs, the locking ring performing the duty 
of a nut. 

The two basic types of groove-located retaining rings 
are shown in Fig. 1, the external ring being designed to 
fit around a shaft or spindle and the internal ring 
designed to fit a groove in a housing. The principal 
difference is in the shape and location of the lugs to 
permit the ring, once installed, to assume constant 
circularity and pressure against the bottom of its locating 
groove. On large diameter external rings, too, the lugs 
may be specially proportioned to maintain ring balance 
under high speeds of rotation. 

A variation on this basic design employs “‘inverted”’ 
construction where the lugs are mounted in the contra 
manner, i.e. an external ring looks like an internal ring 
at first sight, and vice versa—see Fig. 2. With inverted 
rings the lugs actually engage the bottom of the grooves. 

The specific advantage offered by inverted rings is 
that they can be fitted with smaller clearance dimensions. 
They also present a higher uniform shoulder when 
assembled, although they are normally rated a little 
lower for carrying thrust loads. Like the two basic types, 
however, they are intended for fitting and dismantling 
in an axial direction. 

Where the component geometry is such that it is more 
convenient or even strictly necessary, to assemble the 
retaining ring in a radial direction by springing in 
position over a shaft, various alternative designs are 
produced. A selection of typical ring forms are drawn 
in Fig. 3. The E-ring is the most common, so called 
because of the configuration of its three lugs. Actual 
geometry may vary, the ring width being increased to 
provide a stronger section. The actual bearing length, 
however, still remains the bearing length of the three 
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lugs inserted in the shaft groove and hence the thrust 
capacity is lower than with normal rings. 

The C-ring or crescent ring is another alternative, 
normally produced with a tapered section and intended 
to secure against involuntary movement, vibration or 
impact rather than take constant thrust load although 
the effective bearing length is quite high. Thrust load 
rating is, in fact, about half that of the basic type of ring. 
Some typical comparative figures are shown in Table I. 

Another form of radially mounted retaining ring 
which has come into use is the two-part interlocking 
ring, Fig. 3, which consists of two identical halves 
which lock together by means of prongs at the free ends, 
when mounted. Besides being rated for quite high thrust 
loads, this design is statically balanced and thus particu- 
larly suited for duty on high speed shafts. 

Another family of retaining rings is that designed to 
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Fig. 1.—Basic retaining rings—external for shafts, internal for housings 
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Fig. 2.—Inverted retaining rings for closer clearances 
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Fig. 3.—Typical forms of radially fitted retaining rings 
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take up end play. The ring forms already described are 
followed with either a taper section, or bowed in side 
elevation. Bevelled rings take up end-play in a positive, 
rigid manner whilst bowed rings take up end-play by 
spring action. 

Bevelled rings are restricted to the basic external and 
internal types, see Fig. 4. Both the C- and E-rings are 
rendered in bowed form, and also the two basic types 
again in bowed form, Fig. 5. With the basic rings, 
therefore, the designer has the choice of selecting rigid 
or resilient take-up of end-play according to whether he 
selects a bevelled or bowed ring. 

All forms of groove-locating retaining rings are 
commonly made from carbon spring steel, although 
rings can be made in almost any other material if 
specifically called for. On a standard production basis 
rings may be expected to be available in beryllium copper, 
phosphor bronze, stainless steel, and some in aluminium. 
The variety and sizes available in different materials will 
vary with different manufacturers and of these alternative 
materials possibly only beryllium copper could be 
classed as commonplace. 

Design factors involved are straightforward. Ring 
manufacturers specify all rings according to diameter 
size, i.e. a ring specified for a particular shaft or housing 
diameter is correctly proportioned for locking on that 
diameter, consistent with recommended groove dimen- 
sions. Load figures are taken care of by quoting allowable 
thrust load for each size of ring, which figure is normally 
based on a safety factor of four. In the case of bowed 
rings the pressure required to flatten the ring is also 
usually quoted. Groove diameter and width are also 
specified, together with permissible tolerances, and also 
groove depth required. Load figures assume that this 
recommended groove geometry is followed. 

For more specific analysis, or to investigate the effect 
of different ring materials, etc., load calculations may 
be carried out on the following basis: 
=tS,D (in shear) 
7=hS,D (in tension) 


max. thrust 


The ring itself is in shear, hence the shear formula 
applies. S, is then the shear strength of the ring material, 
when 


max. thrust ntS;D 
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Fig. 4.—Bevelled retaining rings (basic type only) 
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Fig. 5.—Bowed retaining rings—basis, E and C 
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where ¢ = ring thickness, in. 
D shaft or housing diameter, in. 


Allowing the usual safety factor of 4 

max. permissible thrust = r#S;D/4 ........1 
The groove is subject to failure under tensional loading, 
hence the tension formula applies 


max. thrust = xhS,D 
where A = groove depth, in. 
S; = tensile yield stress of shaft or housing 
material 
D = shaft or housing diameter, in, 
Again, with the same safety factor 
max. permissible thrust = 7AS,;D/4 De , ; 2 

For maximum economy of design, maximum allowable 
load calculated by both formulae should agree. Alterna- 
tively it can be specifically calculated for the retaining 
ring to fail before the shaft or housing, which would 
normally be desirable under such extreme conditions 
of loading on the basis that the ring is more easily 
replaced. 

Formulae | and 2 can also be used for calculation of 
groove diameter and groove depth to suit non-standard 
applications of available rings, and to check the effect 
of different groove proportions, different ring materials 
and so on. They can also be used as a basis for load 
calculations with bowed rings, applying the load factor 
appropriate as given in Table I. The effects of dynamic 
and impact loads can also be estimated on a similar 

Table I.—TYPICAL PROPERTIES OF STANDARD 


RETAINING RINGS (IN CARBON SPRING STEEL) 


Dia- Thick- Max Thrust 

meter ness Per- to 

Size missible Flatten 
Thrust 





Load Correction 
Factor 
Ring Groove 


Type 


in. Ib Ib 
0-010 110 
0-025 590 
0-035 1,650 
0-042 4,950 
0-109 64,200 
0-015 350 
0-035 1,650 
0-042 4,950 
0-109 64,200 


Basic, External 


Basic, Internal 


Dime Ane be S| 


0-035 1,100 
3,300 
34,300 
1,650 
3,300 
34,300 


Inverted, External 


Inverted, Internal 


590 
1,800 
4,950 
330 
1,650 
4,950 


External, Bowed 


Internal, Bowed 


mete mene fk es ete 


4,950 
14,600 
64,200 

4,950 
14,600 
64,200 


External, Bevelled 


Internal, Bevelled 


A= AN 


255 
1,110 
2.750 

255 
1,110 
2'750 

70 

290 

530 
2,480 


E-Ring 
E-Ring, Bowed 


Crescent and 
Bowed Crescent 


le 


2,100 0-75 
5.850 ve 
18,500 

33,000 


Table Il.—CORRECTION FACTORS FOR IMPACT LOADING 
(MAX. PERMISSIBLE) 


Static Max. Permissable load 
multiplied by 


Interlocking 0-75 


Nee 


” 


a 








x ring thickness (inches) 


Ring 0:5 
"5 «© groove denth (inches) 


Groove 








basis. Suggested factors for use are given in Table II. 
These are applied to the maximum permissible load as 
calculated by either formula | or formula 2 to arrive at 
the maximum permissible load under dynamic conditions. 

One further aspect of design which may appear worth 
investigating is limiting speeds. Since most forms of 
retaining rings are relatively light, this is not normally 
likely to be critical except in very large diameter sizes. 
Any limitations, too, will apply only to external rings 
used on shafts, internal rings not normally being affected 
by rotation—although either type may be sprung out 
of the groove under very adverse operating conditions. 

As a generalization, on shaft diameters of 4 in. or 
smaller, none of the standard forms of rings is likely 
to exhibit any limitations, except possibly E-rings above 
20,000 rpm. At | in. shaft dia size, E-rings would not 
normally be rated for speeds much above 5,000 rpm, 
and the basic types of rings above 20,000 rpm. With all 
larger shafts, where basic type rings are normally 
employed, an approximate estimate for safe maximum 
rotational speed can be obtained from 


max. safe rpm 20,000/shaft dia (in.) 
New Wickman-Scrivener 

’ 7 * 
Centreless Grinder 
The latest Scrivener small precision centreless grinding 
machine, the Wickman-Scrivener No. 0, has a nominal 
capacity from 0-020in. to gin. dia. It embodies a 
number of advanced features to provide exceptional 
accuracy coupled with versatility and convenience of 
operation. 

Optionally available for the first time on machines of 
this size is an anti-friction main slide consisting of 
Dexter ball-slides especially suitable for use in conjunc- 
tion with the Wickman-Scrivener Microsizer which is 
also available as an extra. The microsizer unit con- 
veniently provides push-button incremental advance of 
the control head by tenths up to 0-0005in., equally 
useful when setting up and on long runs to close limits 
with unskilled labour. In the latter case, it is only 
necessary for the operator, on gauging the work and 
finding it to be growing above the upper tolerance limit, 
to press the button and so advance the control wheel a 
predetermined amount to compensate. The same 
equipment likewise forms the basis of fully-automatic 
size control from built-in gauging units when necessary. 

An exclusive feature is the provision as standard of 
separate hydraulically-operated power-truing attach- 
ments for each wheel, enabling any desired profile 
(straight, taper, or form) to be obtained by fitting the 
necessary former plate. On the grinding wheel side, the 
attachment is ball-bearing-mounted to enable steeper 
slopes than normal to be climbed with ease, and to permit 
the more accurate following of extreme forms. On the 
control-wheel side, the attachment is fitted to the fixed 
(not the tilting) member of the control-head slide, so 
that truing slide and diamond always move in a horizontal 
plane substantially parallel to the grinding wheel. 

Unique on centreless grinding machines of this size, is 
the provision of stepless variation of the traverse rate of 
both diamonds, this as well as the direction of traverse 
being under centralized hydraulic control by a single 
“Telecontrol” valve conveniently situated at the 
operator’s left hand. 

A time-saving feature is the incorporation of a work- 
rest coupling by which the rest can instantly be connected 
with, or disconnected from, the control-head slide at will. 
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Dexter ball slides can be had in this new small precision centreless grinder. Each 
wheel has separate power truing 


This greatly facilitates adjustment of the rest from time 
to time to follow up grinding-wheel wear. 

It is possible for the hand-operated machine to be 
converted to controlled-cycle operation. The equipment 
consists of an auto in-feed cam slide attached to the 
upper bed of the machine, and a separate self-contained 
power unit console connected to the machine by hydraulic 
hoses and plug-in flexible electrical connections. Amongst 
the advantages of controlled-cycle operation are the 
complete elimination of variations in the grinding cycle 
time or any of its elements, the virtual elimination of 
operator fatigue inseparable from the continuous manual 
operation of a plunge-feed hand lever, and a wider wheel 
opening of about | in. in place of 0-06 in. possible with 
hand operation. Finally, the unit also lends itself particu- 
larly to the application of hopper or other forms of 
feeder with an intermediate loading mechanism to make 
the machine entirely automatic in operation. 

The machine is made by Arthur Scrivener Limited, 
Tyburn Road, Birmingham 24. 


Repair Kit for Conveyor Belts 
A new machine developed by Stenor Limited, Kew Foot 


Road, Richmond, Surrey, a member of the Firth 
Cleveland Group, reduces the time required for a small 
vulcanized repair in a conveyor belt to less than 30 min. 
The repair is flush with the cover and as strong as the 
rest of the belt. 

The kit consists of a Weldbelt vulcanizer and a set of 
tools and accessories packed in a carrying case. Repairs 
can be carried out by one man and the system is particu- 
larly suitable when the belt is operating outside, or in 
damp or arduous conditions. 

The new Weldbelt vulcanizer can be handled by one 

man, and may be either unsupported for attachment to a 
bench or on a movable stand or with fittings for fixing to 
a girder. The heating units of the new Weldbelt have been 
re-designed and instead of being a 10 in. = 6 in. rectangle, 
the effective curing area is now enlarged to an 8 in. 
8 in. square. To each heating unit has been added an 11 in. 
square base plate which is important when large repairs 
are being made: when a repair has to be carried through 
by ‘stepping’ the joint, the extended base plate effectively 
prevents ‘set-up’ occurring in adjacent and previously 
cured areas. Edging bars allow repairs to be carried out 
to the edge of the belt without ‘spewing’. 
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A full three-dimensional description of the error of form of cylindrical components is 
given by the new Formicator measuring instrument 


Instrument for Measuring 
Roundness, Parallelism and 
Straightness of Cylindrical 
Components 


A new instrument which not only measures roundness 
circumferentially, but with the same stylus also measures 
straightness and parallelism (vertically), and by so doing 
provides a full three-dimensional description of the error 
of form of cylindrical components, is made by Messrs. 
Hommel of Germany, who are represented by Rubert 
& Co. Limited, of Cheadle, Cheshire. Another innova- 
tion is the automatic centring. 

The instrument measures up to a maximum diameter 
of 150 mm (6 in.), and vertical height of 200 mm (8 in.), 
with a maximum magnification of error of form = 10,000. 
The equipment is in four parts consisting of the 
mechanical testing apparatus, the graph recorder, the 
control equipment and the viewing equipment. 

The mechanical testing apparatus consists of a high 
precision turn-table with centring clamps which frovide 
a mechanical preliminary centring. There is no more 
adjustment necessary as the high precision centring is 
completed automatically. 

The contours of the cylindrical specimens are traced 
by an electrical system fitted to a slide which moves on a 
vertical column. This column is finished to a high degree 
of accuracy, thereby providing a reliable reference line. 
The column can be moved horizontally in order to 
provide a rough adjustment to the diameter of the 
specimen. The actual fine adjustment is also performed 
automatically. 

The tracer arms are easily exchangeable to provide 
for the tracing of inside and outside diameters. A further 
important feature is the protection of the tracer system 
against damage whilst being moved towards the specimen. 

The smallest bore that can be measured is 3 mm 
(0-120 in.) dia. The turn-table has two speeds, i.e. 5 and 
10 rpm. 

The recording instrument can be seen on the left-hand 
table in the illustration, and has two parts, one a polar 
recorder for recording errors of roundness, with a radial 
magnification up to 10,000, and another recorder with a 
graph paper moving horizontally (as in surface roughness 
measuring instruments) for measuring parallelism and 
vertical error of form. Both the radial and linear recorders 
are electrically connected to the turn-table and the vertical 
movements of the tracer system respectively, whereby 
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the vertical movement can be recorded in ratios of 
EL bd wer2:l, 
The measuring range can be selected with the respective 
magnification such as: 
Measuring range 
+200 100 » 
100 200 
40 500 
20 1000 
10 2000 
4 5000 
2 10000 


Magnification 


The control equipment can be seen in the illustration 
on the lower shelf of the left-hand table, and provides 
fully automatic centring of the specimen so that con- 
siderable time is saved and the actual centring process 
can be observed on the viewing instrument. 

The viewing equipment, shown in the illustration next 
to the graph recorder, consists of a cathode-ray tube 
on the screen of which appears the cross section of the 
specimen according to the magnification selected. The 
automatic centring can be observed on the screen and 
provides comfortable checking of the centring perfor- 
mance. After the centring, which takes only a few 
seconds, the error of form can be clearly seen, without 
the use of the graph recorder. The recording on the polar 
diagram, therefore, in most cases becomes unnecessary 
and will only be carried out when a _ permanent 
record is required. 

The price of the Formicator, as the instrument is 
known is approximately £3,500. 


Miniature 


‘ 2 x 
Construction System 
A self-contained set of selected standard elements which 
can be assembled into models of various kinds such as 
prototypes of machinery and other equipment or for 
experimental or educational work is called ““Weyco 
Fac”. Machines of various kinds for production use can 
be made of it and it can save time and money where 
small, special-purpose machines are required. 

The main principle consists of round rods and beams, 
assembled into a framework and clamped together 
There are no limitations on the size of supporting 
structures. The small components may be mounted at 
any required point along the framework members. The 
framework can be made to support heavy loads. 

An important feature of the system is a wide assort- 
ment of current machine units, including power trans- 
mitting parts such as gears, shafting and bearings. When 
a model is no longer required, it can be dismantled and 
the parts used again and again for other purposes. 

For applications where relatively large clamps would 
be detrimental to general appearance, a complete line 
of small threaded parts (male and female) are included 
in the system. Among these are various bushes, sleeves, 
rings, eye-bolts, studs, collars, rods with threaded ends, 
etc., made possible by the difference in diameter between 
rods and screws. 

There are two sizes: XI, costing £49 10s.; and X2 
(containing nearly 5,000 parts), which costs £86. Each is 
supplied with an instruction manual and is contained in 
a stout wooden case. Any parts in the system may be 
purchased separately, without first purchasing an XI] 
or X2. The makers are Weyco (Equipment) Limited, 
18/20 Dames Road, London E7. 





Choosing and Fitting Porous 


Metal Bearings 


In order to obtain optimum performance from pre-lubricated sintered 
metal bearings, it is essential that a correct choice be made for the 
function envisaged and that the method of fitting—and the fit—shall 
he such as to assure the correct final size. Sizing after fitting, using a 


burnishing tool, can be advantageous where the highest degree of 
precision is demanded. 


OROUS metal bearings are greatly superior to solid 

bearing shells when service conditions preclude regular 
replenishment of lubricant, and thus find wide application 
in office machinery, domestic appliances and the like. 
Although the ability to operate for long periods without 
attention is the most obvious characteristic of porous 
bearings, and is usually the deciding factor in their 
adoption, they offer other substantial advantages. The 
installed cost of a porous bearing is nearly always less 
than that of a conventional solid bearing and, provided 
that the bearing is correctly chosen for its service and is 
properly fitted, the actual bearing characteristics compare 
very favourably with those of solid ones. 

This is particularly the case with light loads and high 
speeds, for although the starting torque is appreciably 
higher in the case of the porous bearing, the coefficient 
of friction under running conditions is consistently 
lower than that of the solid equivalent. The accepted 
parameter is (viscosity superficial velocity/load), seen 
plotted against friction in Fig. 1. From this it is clear 
that the superiority of the porous bearing becomes the 
more marked as the velocity increases or the load de- 
creases, since either condition yields larger values along 
| ] I | T 
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Fig. 1.—Friction characteristics for porous metal bearings 


the horizontal of the chart. This highly favourable 
characteristic is attributable to the fact that, the surface 
being fed by capillarity, a porous bearing operates always 
under conditions of thin-film lubrication. 

In the case of solid bearings, it is sound engineering 
practice to limit the horizontal parameter to a 50; 
i.e., to a limiting coefficient of friction in the region of 
0-004. It has been found satisfactory to set the corres- 
ponding value for porous bearings at « 100. Taking 
as standard a porous bearing which has run con- 
tinuously for 100 hr without added lubrication, the 
corresponding coefficient of friction is still lower than 
that for the solid bearing, as the broken lines in Fig. | 
indicate. The product pV (load x velocity) should 
preferably fall within a maximum of 50,000, o being 
expressed as pounds per sq in. and—superficial— 
velocity V as ft per min. Since in most applications V is 
already determined, the area of the bearing surface 
must be chosen to bring pV within the limit stated. 

With these requirements properly met, porous bearings 
can be relied upon to give satisfactory service if correctly 
fitted. It is essential, however, that both the fit of the 
bearing in its housing, and the clearance allowed for the 
running fit of the shaft, shall be properly determined. 
Whenever possible, shaft sizes should be chosen to 
allow the use of standard size bearings; under light 
loads the required clearances are a little less than for 
solid bearings and should lie within the limits of Fig. 2. 
As sintered bearings have relatively low compression 
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Fig. 2.—Fitting clearances for porous metal bearings 
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Fig. 3.—Mandrel for fitting porous metal bearings 


strength, the internal diameter must be supported by a 
mandrel during insertion into the housing. 

The mandrel is accurately ground and lapped to a 
diameter 0-0003 in. larger than the required hole size 
(Fig. 3), which in turn should be 0-905 in. smaller than 
the i.d. of the bearing before assembly. This practice, 
adopted by large users of porous bearings, assures correct 
bearing size when the bush is pressed into its housing 
with the correct interference fit. Preferred limits for press 
fits are given in Table I. Nevertheless, where the fit of the 
assembly is highly critical, it is desirable to size the bore 
with a burnishing tool. This may be a simple ball-ended 
punch if the bore is to be opened up by only two or three 
ten-thousandths of an inch; otherwise, a broach-type, 
multiple-land burnisher is to be preferred. For large- 
diameter bearings, spiral burnishers similar to a spiral 


Table 1.—INTERFERENCE FITS FOR POROUS 


METAL BEARINGS 


Nominal Housing Limits in Ferrous Limits in Non-ferrous 
Diameter Metal d 


H—0-0002 
L—0-0010 L—0-0020 

jin, to 4in H—0-0005 H—0-0005 
L—0-0015 L—0-0030 

4 in. to 2 in H—0-0012 H—0-0012 

L—0-0020 L—0-0035 

H—0-0015 H—0-0015 

L—0-0027 L—0-0040 

H—0-0020 H—0-0020 

L—0-0030 L—0-0045 

1} in. to 14 in H—0-0020 H—0-0020 
L—0-0035 L—0-0050 

14 in. to 12 in H—0-0025 H 
L—0-0040 L 

12 in. to 2 in H—0-0030 H 
L—0-0045 L 


Up to din H—0-0002 


7 in. to 1 in 


1 in. to 13 in 


—0-0025 
—0-0055 
—0 0030 

0 -0060 
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reamer, but with no cut, are preferred by some users. 
As a general rule, the maximum increase in size achieved 
by burnishing should not exceed 0-001 in. per in. of 
internal diameter. 

While it is not good practice to modify stock bearings 
by drilling, turning or grinding, this may occasionally 
prove necessary in prototype work. As all such machining 
operations tend to smear the surface and impair porosity, 
it is difficult to produce special bearings of this sort 
with characteristics equal to those of pressed bearings. 
The most satisfactory results are obtained by first de- 
greasing the component and then re-working it as desired, 
leaving both bore and external diameter about 0-002 in. 
oversize. The bearing is next immersed in a 50/50 solution 
of nitric acid and water for 50 to 60 sec (at room tempera- 
ture) and is immediately washed thoroughly in cold 
running water. After thorough drying, it is re-lubricated 
by immersion in the appropriate lubricant, heated to 
about 180° F, for fifteen minutes. The bush is now 
pressed into its housing and will be found very slightly 
undersize; it may be sized by burnishing as already 
described. It is highly important, when lubricating re- 
worked or special bushes, to use the manufacturers’ 
recommended oil. Because of the extensive surface 
exposed by a bronze bearing to the oil, and the known 
catalytic properties of copper, many oils oxidize readily 
when the bearing temperature rises. Only oils with high 
resistance to oxidation are accordingly satisfactory in 
porous metal bearings. This is not, of course, the only 
special requirement for such lubricants; as they operate 
under “thin film’ conditions, a high film strength is 
essential. It is also desirable that the absolute viscosity 
gradient over the envisaged range of operating tempera- 
tures be as shallow as possible, or the more or less 
straight-line relationships of Fig. | cease to hold. 


Fire Chemical Hose 

Recently developed for heavy duty, high pressure 
service is the Goodyear Fire Chemical Hose (Goodyear 
Style 223), which is specially designed for wash-down 
duties and fire protection, including chemical foam, 
on tankers. 

It is also eminently suitable for the prevention, 
detection and control of fires in refineries, tank farms, 
oil jetties, mines, mills and factories, The hose, manu- 
factured in 50 ft or 60 ft lengths, has a smooth 24 in. 
bore which ensures maximum flow. Flexible and light 
in weight, it has a guaranteed test pressure, on delivery 
of 400 psi. 

The tube consists of a smooth, seamless and non- 
porous synthetic rubber which has excellent resistance 
to ageing, whilst the reinforcement is of a braided, high 
tensile, synthetic fibre yarn. The synthetic rubber cover 
gives age and abrasion resistance in addition to with- 
standing the effects of oils, greased and dilute acids. 


Although the hose may be used with several types 
of fittings, one coupling in particular—the internal 
expansion ring type, with pin-lug—is supplied and 
recommended. This is a permanent streamlined coupling 
available with fire hose threads. 
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Eight wedge gates in four valves enable plant changeover to be made quite simply by the operation of one 
handwheel 


= 
Tiwo-in-one 

’ , 
Changeover Valve 
A new Changeover-Control-Valve 
designed for use with oil coolers in 
a turbo-generator provides two open- 
ing and closing actions with one 
movement of the control wheel. The 
valve has been designed and manu- 
factured by R. Blackett Charlton 
and Company Limited, of Manors 
Works, Newcastle upon Tyne, follow- 
ing a request by C. A. Parsons & 
Co. Limited. The problem referred 
particularly to the turbo-generator 
installed by Parsons at Oji in 
Nigeria. 

The requirement was for a valve 
which would ensure beyond doubt 
that the second stand-by oil cooler 
would come into operation before 
the one in service was shut off. This 
means that there can be no risk of 
damage to the turbo-generator by 
both coolers inadvertently being 
shut off at the same time. 

The Charlton changeover-control- 
valve (Patent applied for) has eight 
wedge gates in four valves all 
operated by one control wheel and 
shaft, actuating a rack and pinion 
in each valve. As the four wedges 
controlling the supply of water and 
oil to the first cooler are being 
closed, the four opposite wedges are 
simultaneously opening. There is no 
time lag in the operation, and, 
therefore, no danger to the turbo- 
generator. A special spring adjust- 
ment mechanism is incorporated in 
each valve to ensure that the wedges 
open and close fully. 

The body of the valves for both 
oil and water are all cast iron while 


their wedges on the water side are of 


stainless steel, and gunmetal on the 
oil side. 
Although the valve was designed 
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for a particular application, it is 
suitable for use in a wide range of 
operations involving cooling circuits. 


Plate Lifting 
’ 

Clamps 

The double-cam plate lifting clamp 
originated by Interlas N.V., of 
Holland, are much used by ship- 
building and engineering firms on 
the Continent, They have now been 
made available in the United 
Kingdom through Interlas Limited, 
9 Church Street, Ampthill, Bedford. 
There are seven different sizes in 
the full range to accommodate 
loads of 14 tons maximum to 20 
tons maximum, and plate thicknesses 
of 3? in. maximum to 3 in. maximum. 
The clamps are ingeniously designed 
to lift plates or fabricated plate 
sections without any danger of the 


The Interlas plate clamp has a double-cam action and 
also a locking device. Riding rollers ensure its easy 
withdrawal 
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load slipping. The greater the pull, 
the tighter the cam operated jaws 
grip the plate, and even when the 
weight of the plate is taken on the 
ground, the clamp cannot loosen 
until the locking lever has been 
released. When the clamp has been 
released, it can be pulled away 
easily, as there are rollers which 
run on the plate. The grip is such 
that a plate can be raised from 
horizontal to vertical or lowered 
from vertical to horizontal without 
slipping. 


a = 
Cylindrical 
Polishing Machine 
A recent addition to the Rudkin & 
Riley (Leicester) range of equipment 
is their hand-polishing machine 
(model 2006/3) which has been 
designed for a wide range of cylin- 
drical workpieces, including wire 
and tube drawing dies, etc. The 
standard machine, which is supplied 
complete with electrics to form a 
neat and compact unit, is fitted with 
an adjustable handrest and alu- 
minium chuck guard. Design 
features include large taper roller 
bearings, convenient lubricating 
points, and overall sturdiness to 
give long and trouble-free service. 
Chuck sizes up to 74 in. can be 
fitted and the speeds available are 
2,400 and 3,150 rpm (2,850 rpm 
motor) and 1,200 and 1,575 rpm 


S 


Designed to deal with cylindrical work pieces from 

wire upwards, the new Rudkin & Riley polishing 

machine is self-c ined and suitable for either bench 
or floor mounting 
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(1,425 rpm motor). Extra equipment, 
which is optional, comprises electro- 
magnetic brake, low voltage lighting, 
and a cast stand as an alternative to 
bench mounting. 


Forging and Drop 
Hammer 
Developments 


Three new developments relating to 
forging and drop forging hammers 
have been introduced by B. & S. 
Massey Limited, Openshaw, 
Manchester. They are new footlever 
guards for pneumatic power 
hammers, nylon lifting belts for 
friction drop hammers and friction 
band linings and hold-up band 
linings for drop hammers. 

During the many years B. & S. 
Massey Limited have been supplying 
pneumatic power hammers, they 
have occasionally heard of accidents 
that have been brought about by 
the inadvertent operation of the 
footlever, or by a workpiece falling 
from the lower pallet. In an attempt 
to prevent such accidents various 
guards were made but were not 
completely successful as they either 
impeded the operator’s access to 
the pallets or prevented complete 
freedom of the foot when operating 
the footlever. 

The guard shown in Fig. | over- 
comes these difficulties. It has been 
in practical use in the smithy of 
B. & S. Massey Limited for a number 
of months and as it has proved 
entirely satisfactory to the operators 
it is now being produced com- 
mercially. 

Prior to nylon becoming a com- 
mercial proposition, the use of 
woven hair lifting belts was general 
practice in the drop forging industry. 


Fig. 1.—Footlever guard for Massey pneumatic power 
hammers 
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For a number of years now, B. & S. 
Massey Limited have been subjecting 
nylon lifting belts to severe drop 
hammer tests, under actual forge 
conditions. The earlier type of nylon 
belt proved to have too great a 
stretch, but the manufacturers have 
now devised a belt (Fig. 2) that is 
superior in every way to the woven 
hair belt originally used. Some users 
have reported that this nylon belting 
has lasted for more than five years. It 
is now being marketed by B. & S. 
Massey Limited who advise its use 
on their drop hammers. 

In the early post war years, the 
manufacturers of friction brake 
linings began to use new materials 
which made their product less 
suitable for friction and hold-up 
bands, particularly those of the 
self-contained and Marathon 
hammers where the drum diameter is 
relatively small. Following a number 
of band failures, B. & S. Massey 
Limited instituted an investigation 
into the matter, and now offer 


linings (Fig. 3) which have passed 
working 


stringent tests under 


conditions. 


High-Temperature 
Tunnel Kiins 


An extension to their range of small, 
special-purpose, high-temperature 
tunnel kilns for the _ electronics, 
ceramics and other industries, has 
been introduced by the Allied 
Engineering Division of Ferro 


Fig. 2.—Friction drop hammers with nylon lifting belts 
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Enamels Limited, Wombourn, 
Wolverhampton. These kilns are in 
a range of sizes from 15 ft to 60 ft. 
and in all temperature ranges from 
800° C to 1400°C, and are of the 
sliding-plate tunnel type. The range 
is supplementary to the small special- 
purpose, car-type tunnel kilns now 
available in the temperature range 
800° C to 1600° C. Both types are 
electrically fired. 

The sliding-plate type is heated by 
elements placed under and over the 
charge, which is particularly suitable 
for charges of low setting height 
where stacking is to be avoided; the 
car type of furnace is _ heated 
by elements radiating at the side of 
and underneath the charge and has 
its particular application in relatively 
heavy loads or for larger outputs 
where the charge can be stacked 
several pieces higher. 

Both types are prefabricated for 
easy sectional assembly on the job 
and with their range of temperature 
application and low time cycle of 
operation are suitable for a wide 
variety of uses. 


Personal Safety 
Block 

The Sala personal safety block for 
the security of operators working in 
high places contains 16 ft of steel 
wire rope which is spring loaded and 
controlled by a braking device. It can 
be quickly fixed anywhere and has a 
locked hook for simple attachment 
to the safety belt. The worker has 
completely free movement and the 
rope is always taut but in the event of 
a fall the brake operates and the man 
is gently brought to a stop within 
12 in. and supported. The block is 
supplied by Neldco Processes 
Limited, Crossway House, Bracknell, 
Berkshire. 


Fig. 3.—Friction linings for drop hammers 
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Miniature a.c. Motor 
The new Size 11 a.c. hysteresis motor marketed by 


Smiths Aviation Division has a mechanical output of 


8 watts for an outside diameter of 14 in. It will start 
under full load, has completely synchronous operation, 
a short (1-58 in.) body length, and can be used on 
either 200 V or 115 V 3-phase 400 cps supplies. A 50 cps 
version is under development. 

Possible applications include blowers in electronic 
equipment, drive for programme units in missiles and 
computers, tape mechanism drives on, for example, 
airborne tape recorders, and speed servos. 

The 3-phase 4-pole motor has the performance given 
in the first column below when “star” connected. It 
can also be connected in “deita’ with a line to line 
voltage of 115. A 2-phase 6-pole version is also available 
with the performance shown in the second column 
below. 

3-phase 2-phase 
Electrical Data 4 pole 6 pole 
Voltage at 400 c/s V 200 115 
Stall current mA 145 132 
No load current mA 98 123 
Max. sync. torque current mA 102 115 
Total stall input W 26 12 
Total no load input W 7-0 7: 
Max. sync. torque input W 15 


Mechanical Data 

Mechanical output W 8 
Synchronous speed rpm 12,000 
Max. sync. torque gm.cm 60 
Stall torque gm.cm 60 
Efficiency pA 50 
Weight 02. 4} 
Temp. rise i 50 
Moment of inertia gm.cm2 2-9 


Lubricating 
Textile Machinery 


Jacquard, like some other machinery, presents certain 


lubrication problems inherent in their design and 
function. They are usually sited so that regular lubrica- 
tion is not physically easy and is thus often neglected. 
Dust and grit accumulate on oily, greasy wires and 
mechanisms, causing abrasion; thus, paradoxically, as 
more ordinary lubricant than is really necessary is 
applied, the greater the risk of abrasion and also that of 
staining yarn. 

The success of certain Rocol molybdenized lubricants, 
manufactured by Rocol Limited, Rocol House, 
Swillington, near Leeds, in the lubrication of Jacquard 
machinery has led to one well-known manufacturer, 
Samuel Dracup & Sons Limitec. Great Horton, Brad- 
ford, to depart from their long-cstablished general 
principle of refusing to recommend specific, branded 
lubricants for the lubrication of Dracup jacquards. 

Rocol molybdenized lubricants provide long-life 
lubrication with a minimum of lubricant, thus promoting 
a near dry system of lubrication, high resistance to wear, 
saving of time and labour and the elimination of thick 
films of lubricant. 

Rocol Molypad molybdenized non-creep oil is 
applied to all existing oil points and oil-can applications, 
including the felt pads for the griffe spindles, but not to 
the hooks and needles; Rocol Molygear is used for all 
existing grease points and grease-gun applications and is 
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lightly smeared on all gear teeth; Rocol Anti-Scuffing 
spray from an aerosol pack is applied to tne hooks ana 
needles, thereby enveloping them in a bonded dry- 
lubrication film of molybdenum disulphide which will 
withstand up to 100,000 psi without rupture; Rocol 
Anti-Scuffing paste is applied at the works during 
assembly to cylinder slides, griffe spindles, cam faces, 
eccentrics, etc.; and Rocol Molytone 265 grease is 
applied as required to ball and roller bearings. 

Whenever Rocol molybdenized products replace 
existing greases, the working surfaces should be 
thoroughly degreased first. 

Some interesting facts have been obtained from the 
weaving shed of 72 Northrop L.F. looms, of one of 
Britain's principal weavers, which have been lubricated 
with Rocol molybdenized lubricants for two years. 
Each loom has a | hp electric motor and a pick speed of 
160 picks per minute. The looms run continuously on 
3-shift operation. 

Prior to using Rocol lubricants, lubrication was 
necessary once a shift. It is now once every two shifts 
and whereas the load measure during normal operation 
was 1-9 amp per loom it is now 1-85/1-80 amp. There is 
less wear of machinery, fewer seizures, with the resultant 
less breakage of yarn, no over-lubrication and no 
splashing. In the two years there have been no loom 
fires, where previously looms occasionally ignited in 
certain places. 

Rocol Molypad is used for all oil-can applications, 
Rocol Molykiron 30 for oil cups, Rocol Molygear for 
open gearings, Rocol Moly R.4 grease for bearings and 
grease gun use and Rocol anti-scuffing paste for the 
assembly and loom tappets. 


Heavy duty electronic weigher. Left to right, control unit; power su ply: weigh- 
bridge showing load cell 


Electronic Weigher 

A new heavy duty automatic and continuous weigher for 
coal preparation, ore mining and quarrying applications, 
etc., uses a dustproof load cell incorporated in a single 
idler weighbridge. The weight of the burden on the belt 
creates pressure on the cell, electrically connected to a 
stable oscillator which, dependent on the load, induces 
an unbalanced voltage. This voltage, when amplified, is 
used to give direct readings of the momentary load. An 
additional voltage from a tacho-generator, driven on the 
return belt, is multiplied and integrated with the oscilla- 
tor voltage. The resultant sum, 1.e., total burden con- 
veyed, is indicated by means of counters. 

Initial tare and load calibration tests are easily made 
by using a built-in calibration weight and an auxiliary 
counting device. 

The weighbridge is fitted compactly between conveyor 
stringers (up to 30° inclination) and can be remotely 
connected as far as 100 yd from the dustproof electronic 
control unit. The machine is made by Electroweighers 
(Birmingham) Limited, Moseley Street, Birmingham 12. 
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Metallurgical Developments 


Many quite important technical advances are reported from overseas. 
In the following article a number of these are described. A further 
selection will appear in a later issue. 


ECHNICAL development is much like the growth 

of a plant. It goes in spurts, and 1958-59 has been a 
year in which one of the spurts has taken place. During 
and a little before this period, there has been a spate of 
new materials, new processes, new applications of 
previously existing materials, some of them originally 
developed for a single industry. New welding advances 
and new tools have also been introduced. This article 
and its successor briefly describe as many of these as 
possible. 

Taking new materials first, a new high-strength bronze 
has been introduced. This resists corrosion and is of 
high yield and tensile strength at elevated temperature. 
The material is a nickel-silicon-bronze alloy, and is 
available in soft, cold forming and hard tempers. It 
can be age-hardened to give maximum strength, hardness 
and electrical conductivity by heating at 480° C for 14 hr. 
The composition is 97:5°% copper, 1-9% nickel, and 
0-6 % silicon. 

All the standard gunmetals employed at the present 
time are the result of trial and error. Of recent years, 
they have been systematically studied, and it is stated 
as a result of these studies, that none gives the ideal 
combination of properties required, i.e. uniformly 
high strength, ductility and pressure-tightness in castings 
of variable section. It is suggested that a new type of 
alloy containing 6% to 7% tin, 3% to 4% zine, 3% to 
4° lead, 1-5°% to 2-5°% nickel, the balance being copper, 
would be much superior to existing gunmetals. It would 
be easy to cast, less sensitive to variations of sections, 
and just as adaptable as ordinary gunmetals to 
the production of pressure-tight castings, while 
possessing better properties at elevated temperatures. 
Castings could be more effectively designed with such 
an alloy, it is claimed, especially for use in thinner sections, 
and this would save a great deal of weight so that 
economies of some magnitude might be realized in 
valves. The alloy could probably replace the 88-10-2, 
86-7-5-2 and 85-5-5-5 alloys. 

A precipitation-hardenable alloy of new type has been 
developed. It contains 26% nickel, 13% chromium, 
1-5°% molybdenum, 2°8°% titanium, the balance being 
iron. In addition 0:003°% boron is included in the 
composition to give improved ductility. Production of 
the alloy has attained the stage of commercial develop- 
ment and the principal application is said to be turbine 
discs. 

Naval engineers designing hardware for mine sweepers 
have been handicapped by the absence of suitable high- 
strength non-magnetic casting alloys. Consequently, 
investigation has taken place into the possibility of 
adapting three types of wrought, age-hardenable 
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austenitic steels for use as castings. A fourth type of 
steel which had no exact counterpart has also been 
investigated because of the particular interest afforded 
by its low alloy content. This is a manganese-vanadium 
steel containing 0% to 4:5°% chromium, 2% to 4% 
nickel, 14% to 18% manganese, 0:25°% to 1-2°% carbon, 
0-25% to 12% vanadium and 0-4% to 3-5°% molyb- 
denum. Yield strengths of 444 ton per sq in. were 
obtained with this steel. 

Two more new precipitation-hardenable materials 
recently developed contain (a) 0°05% carbon, 0-3% 
silicon, 0:3°% manganese, 15°, chromium, 15% nickel, 
40% molybdenum, 4°, tungsten, 3-0°% titanium, 1-0°% 
aluminium; (b) 0:25% carbon, 0-3% silicon, 18% 
manganese, 12°5% chromium, 3-0°% molybdenum, 
0-2% nickel: (a) is manufactured by a vacuum melting 
process, and (b) by the arc melting process. 

Application of the commercial possibilities of ultra- 
high-strength steel has been impeded until recently by 
the belief that tensile strengths above 90 ton per sq in. 
were inevitably associated with brittleness. Now that 
this belief has been shown to be fallacious as a result of 
work on structural materials of high strength-to-weight 
ratio, the new steels are being put to use. These steels 
typically contain nickel 1-65°% to 2-0°%, chromium 
0-4% to 09%, molybdenum 0-2% to 0:3%, carbon 
0-4%. The maximum strength range obtainable is 116 
to 125 ton per sq in. These steels, however, could not be 
given a higher carbon content, nor could they be tem- 
pered at a temperature below 200° C. 

In consequence, a composition has been introduced 
which contains typically 0-04°%% to 0-45%, 145% to 
18% silicon, 0°65% to 0-9°% manganese, 1-65°% to 
2-0% nickel, 0:65 % to 0-9% chromium, 0:3°% to 0-45°% 
molybdenum, 0-05%, min. vanadium. This steel is deep- 
hardening and transverse ductility in heavy sections is 
said to be exceptionally good. The steel can be tempered 
at 310°C and composition is adjustable to give higher 
strength with acceptable carbon, according to the 
properties required. For a tensile strength of 130-134 
ton per sq in., the steel should have not less than 0-4% 
carbon. 


The development and successful employment in 
marine engineering of nickel aluminium bronze has 
led to the introduction of a further related series of 
copper-base alloys, the basic constituents of which are 
varied to give the properties desired for particular 
applications. The nominal composition of these alloys 
is 11% to 13% manganese, 7% to 9% aluminium, 
2% to 4% iron, 15% to 5% nickel, the balance being 
copper. Tensile strengths vary from 45 to 55 ton per 
sq in. They compare with those typical of aluminium 
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bronzes and high-strength brasses. The most widely 
used alloy of the series has an ultimate tensile strength 
of 45 ton per sq in. and an elongation (as-cast) of 30% 
to 35°. Proof stress exceeds 20 ton per sq in. Other 
alloys of the range are designed either for greater tensile 
strength with somewhat lower ductility or service at 
elevated temperatures. 

Sea-water erosion-corrosion tests having been 
previously carried out on an iron-containing 90%/10% 
cupro-nickel in the form of condenser tubes, welded 
sheet and pipe to determine its suitability as a substitute 
for copper-nickel of the 70-30 type, and having proved 
satisfactory, the new alloy has now been investigated to 
decide its suitability for other applications form, e.g. 
rod and plate. These tests have given evidence that at 
420° C tensile strength ranges from 13 to 20 ton per 
sq in. for soft to hard materials. 

There has been a need for forgeable, age-hardenable 
austenitic steels for superheater tubing, and a range of 
austenitic steels has been developed in Britain designed 
to give alloys with as low an alloy content as is com- 
patible with stress-rupture strength, at temperatures of 
the order of 732° C which is at least double that of the 
18-8 chromium nickel steels; as well as corrosion 
resistance and freedom from embrittlement under 
working conditions; forgeability and weldability; and 
satisfactory mechanical properties. 

Steels meeting these conditions 
composition of 0-02°% to 0-15% 
chromium, 12° to 18% nickel, 0:25°% to 2:5% man- 
ganese, 0-1% to 1% silicon. Creep rupture strength is 
achieved by adding copper 2% to 3%, molybdenum 
1% to3%, tantalum or niobium/tantalum 0-5 % to 2:06 % 
and nitrogen 0-1 °% to 0:25°%. The steel may also contain 
up to 1% vanadium. 


have a nominal 
carbon, 14-7 to 20% 


o 


o* 


Stainless steel that is buoyant in water is a new 
advance, and another is a new metal resembling a 
petrified sponge, which is said to be nine times lighter 
than this. 


We may now consider the new processes. A new 
development is the use of platinum-surfaced anodes for 
the impressed current method of preventing corrosion 
on ships, as well as on small motor-boats. Further 
reference will be made to this when considering applica- 
tions. 


A new metal alloy process involves ‘mixing’ ceramie 
materials with metals, thereby, it is stated, making the 
metal alloys from three to four times as strong as 
conventional metals at high temperatures. 


Unusual degrees of surface hardness are being obtained 
in nickel alloy steel by the application, after nitriding, 
of a high-frequency induction heating cycle. Treatment 
for about 2 sec suffices to increase the hardness of the 
nitrided surface from Rockwell C57 to Rockwell C54. 
The induction hardening treatment causes deeper 
diffusion of the nitrogen, which gives a greater depth of 
hardening. Surfaces so produced are highly wear- 
resistant, and it is anticipated that the new technique 
will be applied to the treatment of various carbon and 
low alloy steels. 


The adherent chromium oxide film present on stainless 
steels gives them their high resistance to corrosion, but 
at the same time makes it extremely difficult to give 
them surface hardness by the nitriding process. Various 
methods of eliminating the oxide film for this purpose 
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have been tried, without success. Now, however, a salt 
bath treatment has been introduced which is claimed 
to destroy the film in 15 min on an 18-8 stainless steel. 
The solution used consists of about 60° sodium cyanide 
and 40° potassium cyanide. The parts are placed in this, 
rinsed in water on removal, and then nitrided. The depth 
of hard case produced depends on time of treatment. 
The process is said to be applicable to all stainless steels, 
which it hardens to values much higher than those of 
ordinary surface-hardened nitriding steels. Nitrided 
austenitic stainless steels are said to have improved 
resistance to fatigue, while maintaining their hardness 
and oxidation resistance up to temperatures of about 
540° C. The nitriding treatment reduces resistance to 
attack in certain corrosive media, but it is eminently 
suitable for abrasion-resistance allied with oxidation 
resistance or non-magnetic properties. 

In recent years the demand for investment-cast 
components of high tensile strength has led to the 
extension of the lost wax process to a much wider range 
of materials than those alloys to which originally it was 
applied. Application of the process to certain grades of 
steel proved difficult, and it became necessary to develop 
a steel that could be used for this process. A British firm 
has successfully produced three materials which have 
been found suitable. These give high mechanical 
properties as well as good yield strength, which is 
essential from the point of view of the designer. 


Service failures have been experienced in age-hardenable 
austenitic 26-15 chromium nickel steels designed for 
elevated temperatures. These failures have been attributed 
to variations in methods of fabrication, and as a result 
investigations have been carried out. These have led to 
the development of design and fabrication procedures 
which are claimed greatly to increase the fatigue and 
stress-rupture service life of bolts of this material. 


Much use has been made of conventional metal- 
spraying processes in building up and reclaiming worn 
engineering components. When, however, the com- 
ponent is meant for conditions of high stress, the results 
are sometimes unsatisfactory. Research has therefore 
been carried out to devise a technique combining the 
ease and control of metal-spraying techniques with the 
excellent mechanical properties and adherence of deposits 
produced by normal welding methods. This has resulted 
in the development of a new process which involves 
spraying a powdered nickel chromium boron base on to 
the surface of the component and then fusing it by 
exposure to heat from a torch or furnace. This produces 
a smooth, non-porous hard facing, accurate to within 
0-01 in. of finished dimensions. In general the process 
is applicable to such units as pump rams or sleeves 
operating under severe service conditions, shafts and 
rams showing rapid wear, valve plugs and seats requiring 
frequent renewal, guides and wear plates. 


The heat and corrosion resisting alloys and steels are 
difficult to form and shape, but annular components 
are now being produced with great success by the new 
centrispinning process, which is claimed to solve the 


practical and economic difficulties involved. Centri- 
spinning meets the demands of the marine engineer 
for castings exhibiting freedom from physical blemishes 
combined with adequate mechanical properties 
throughout the entire cross-section, freedom from 
axial weakness, satisfactory oxidation—and corrosion- 
resistance, and adequate weldability. 
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General view of the Newall-Keighley type HAC dual wheel crankpin grinder, and, 
right, detail showing the twin-wheel assembly, gauging units and workpiece in the 
grinding position 


Heavy Duty Automatic 

’ = ’ * 
Crank pin Grinder 
A new addition to the range of Newall-Keighley crankpin 
grinders is designed for high-speed production of small 
or medium sized four or six cylinder crankshafts by 
simultaneously grinding two in-line pins. The machine is 
equipped with two quick approach and synchronized 
automatic hydraulic steadies, twin dial indicator type 
caliper gauges for showing when pins reach finish 
diameter, automatic location of the worktable for 
positioning and automatic hydraulic throwblocks. All 
the controls are interlocked and, after initial setting up, 
the complete operating cycle can be controlled by 
movement of a single joystick lever. Position of the right- 
hand workhead is adjustable to permit accommodation 
of various types of shafts. 


In addition to grinding two pins in one cycle the 
machine achieves considerable production economy in 
that no time is lost in table indexing, and dressing of 
peripheries of both wheels and automatic compensation 
for wheel truing is automatically initiated after each 
component is ground, and as the cycle takes place during 
component unload and load time there are no separate 
dressing contingencies during the life of a wheel. 


Maximum and minimum distances between faces of 
workhead and tailstock spindles are 48 in. and 24 in. and 
the work centre height is 10 in. The wheelhead can have 
spark splitter mechanism for lateral displacement of the 
spindle if required and for synchronization the work- 
spindle drives are by precision inverted tooth chains. 
Work rotation is quickly halted by electric braking 
which causes the fixture to stop revolving when the 
component is in the unloading position. 


A hydraulically operated wheelhead mounted dresser 
for truing wheel peripheries is available, incorporating 
twin diamond holders each with micrometer adjustment. 
Dresser controls for setting purposes mounted on the 


front of the machine include a dial calibrator with 
divisions 0-10, each increment representing a reduction 
in diameter on both wheels of 1/1000 in. The actual 
dressing consists of one pass with cut applied and return 
movement with no additional feed; this is automatically 
brought into effect when the wheelhead retracts at the 
end of each grinding cycle and is associated with auto- 
matic compensation for wheel truing. 


The machine is marketed by Newall Group Sales 
Limited, Old Fletton, Peterborough. 
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All-transistor Sound 
Level Meter 


To meet the demand for a simple portable yet accurate 
unit for measuring noise, a new Type I400E sound 
level meter has been introduced by Dawe Instruments 
Limited, 99 Uxbridge Road, London, WS. The incor- 
poration of transistors throughout has resulted in overall 
dimensions of 84 5} 3} in., with a weight of only 
about 4 Ib. The use of transistors has also virtually 
eliminated circuit microphony. Careful attention to 
circuitry ensures stability of calibration over a wide 
temperature range. As a result, the new instrument 
conforms to the proposed International Electrotechnical 
Commission (I1.E.C.) specification for sound level 
meters, and is claimed to be the world’s first com- 
mercially available fully transistorized instrument for 
this purpose. 


The unit comprises a crystal microphone, an impedance 
matching circuit, two attenuators, a high-gain amplifier, 
weighting networks, and an indicating meter. Both 
attenuators (one at the input and the other after the 
second amplifier stage) are operated by a single control 
knob to give direct measurement of sound level over the 
entire audio range from 24 to 140 dB. The three weighting 
networks simulate the frequency response of the human 
ear to low (40 phon), medium (70 phon) and loud 
(100 phon) noises. Meter readings therefore provide a 
close measure of the equivalent loudness of a noise 
without the disturbing influences of age, prejudice and 
fatigue, to which all human observers are prone to some 
extent. 


Typical applications are the analysis of engine noise 
factory noise tests, and noise checks to ensure that 
engines, ventilating systems, and similar units do not 
exceed a given noise level. 


The instrument is conveniently held in one hand and 
is switched on by raising the microphone from its fold- 
away position in a recess in the case. Since transistors 
need no warming up, a reading is obtained at once. One 
set of dry batteries provides an operating period of 
about 60 hr. If the instrument is not required to be 
mobile, a power pack is also available to enable it to 
be operated from a mains supply. The new meter also has 
an output jack into which a frequency analyser can 
be plugged. 





Permanent Magnet Survey 


Last month materials and some aspects 
of design were surveyed. Further design 
features are now discussed and working 
data presented 


hatever the initial operating point of the magnet 

on the demagnetization curve, the state of magnetiza- 
tion is dependent on keeping the domains in alignment. 
The presence of reluctance in any “working” circuit will 
inevitably result in a loss of flux through weakening of 
the bonds. When the reluctance is reduced the flux does 
not revert to its original value, but subsequently operates 
on a recoil loop, unless remagnetized, see Fig. 6. 


This condition will, of course, normally obtain if the 
magnet is assembled in a magnetized condition and the 
effective remanence lowered as a consequence—a strong 
point in favour of magnetization in situ. As a generaliza- 
tion, then, for static applications the working point will 
remain on the main demagnetization curve if the de- 
magnetization field is that due to (constant) gap alone, 
but if after saturation the magnet is subjected to any 
additional demagnetization or cyclic variations in H, the 
working point will be inside the main curve on a recoil 
loop. For all practical purposes these recoil loops can 
be considered as straight lines, approximately parallel 
to the tangent to the demagnetization curve at B,, see 
Fig. 7. 

Suppose, for example, the demagnetization effect of the 
air gap results in the working point being established at 
A (Fig. 7). If some additional demagnetization effects 
cause the working point to fall temporarily to B, removal 
of this additional demagnetization will cause the working 
point to move back along the recoil loop BB’ to C, and 
not to A. This would represent a significant change in 
properties in certain applications, e.g. in a meter magnet. 


Stabilization 

This effect can be minimized by stabilizing the magnet 
by subjecting it to a demagnetization force greater than 
it is ever likely to experience in service. The effect can be 
studied in Fig. 8. If the stabilizing demagnetization pulls 
the working point down to D, the subsequent working 
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Practical representation of recoil loops— 
straight parallel lines 


Fig. 6.—Recoil loops 


RECOIL LOOPS 


point would be at F on the recoil loop. In the case of a 
meter magnet, etc., the instrument would now be 
calibrated for this working point instead of at A. Any 
subsequent temporary demagnetization force would then 
reduce the flux to E and not B, the difference in flux 
between points E and F on the recoil loop being very 
much less than the difference between A and B on the 
demagnetization curve (without stabilization). Further, 
there would be no permanent loss of flux for the magnet 
would revert to F as its working point on removal of the 
temporary demagnetizing force. 


All instrument magnets are normally stabilized in this 
manner before calibration of the complete instrument. 
Permanent magnet generators may be stabilized by 
withdrawing and then replacing the rotor, horseshoe 
magnets simply by open-circuiting after magnetization, 
and so on. Stabilization is highly desirable where the 
component involved may be disassembled, when the 
magnet can be replaced to give the same performance 
without remagnetization. Failing this, it may be necessary 
to specify that it is essential that the magnet be re- 
magnetized, if removed from the assembly for any 
reason. 


Optimum design 

Normal optimum design requirements for static 
operation call for the magnet to be operated at the 
BH max point (and its equivalent recoil loop, where this is 
related) and for this purpose it is generally assumed that 
the whole of the magnet operates at the same point. 
This is not strictly true and, in fact, there can be con- 
siderable variation in operating point along the length 
of the magnet. This effect is most marked with large 
air gaps and least with small air gaps or where the 
magnet is provided with substantial soft iron pole pieces. 
Theoretically, at least, for equal efficiency a magnet 
should taper in cross section from the crown to the pole 
faces to the degree required to compensate for leakages, 
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Fig. 8.—Stabilization consists of applying demagnet- 
ization field to point D (see text) 
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but such geometry is not always practical nor easy to 
arrive at see Fig. 9. A majority of design problems are 
based on the assumption that the whole of the magnet 
works at the same point, introducing a correction factor 
to compensate for flux leakage, and a second correction 
factor to account for pole-piece losses, curvature and 
disruption in the flux path. 


For minimum magnet voiume in any permanent 
magnet material, the working point selected must 
correspond with the BHmax point. Where stability is 
essential, it will normally be necessary to work on a 
lower recoil loop established by stabilization. 


Dynamic applications 

Dynamic applications call for somewhat different 
treatment since the magnet will be operating continually 
up and down recoil loops. Optimum design requirements 
are then those which allow the magnet to operate on a 
particular, selected recoil loop consistent with the 
required performance, without dropping to a lower 
loop. To assist designers in this respect the Permanent 
Magnet Association have recently published contours of 
useful recoil energy for different permanent magnet 
materials, of which Fig. 10 is typical. 


The energy of a magnet working under recoil con- 
ditions is partly useful energy and partly leakage energy, 
with the useful energy for any recoil loop at a maximum 
when the magnet working point is half-way along that 
loop. Equally, there is a value of useful recoil energy 
corresponding to each working point within the de- 
magnetization curve, these diagrams showing contours of 
equal energy and the point of maximum useful energy. 
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Equivalent magnets, proportioned in ellipsoid shape for same working 
point throughout 
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Fig. 10.—Recoil energy loops for Alcomax III (PMA data) 
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Choice of materials 

The majority of present-day permanent magnet 
requirements are covered by the Alcomax alloys, but 
where isotropic properties are essential the Alni or 
Alnico alloys are normally called for. Permanent magnet 
steels continue to be used where magnet size and efficiency 
are not of primary importance, or where a degree of 
machining must be incorporated in the design specifica- 
tion. Straight carbon steels have virtually ceased to be in 
demand, except again for a minority of old established 
designs. 

Chromium magnet steels, tungsten steels and chro- 
mium-cobalt steels are usually produced as forgings and 
can be machined and fabricated by conventional metal- 
working methods. Cobalt steels containing up to 15% 
cobalt are usually produced as forgings or castings which 


Table V.—PHYSICAL PROPERTIES OF STANDARD 
(BRITISH) PERMANENT MAGNET MATERIALS 
Specific Curie 


resistance poimt 
° 


ud/c.c ¢ 


Specific Specific weight 


Material Gravity oz/cu in Ib/cu in 


wv 


4.54 0-284 2 760 
4-75 0:30 760 
4:54 0.284 775 
0-2 800 
0 ; 830 
0 840 
0-2 840 
0. 890 
0 760 
Alnico 0-2 800 
Alcomax II : 0-2 840 
Alcomax Ill 35 0 860 
Alcomax IV 35 0-2 860 
Columax ‘ 2 0-2 860 


hromium steel 

*, Tungsten steel 
*, Co 4% Cr steel 
» Cobalt steel 


a 


NSA@nudSNIeS 
VON SBN DNS 
o ‘ 


*Densities are lower with these materials used in sintered form 


Table VI.—COMPARISON OF MAGNETIC WEIGHTS & SIZES 
(Identical performance at BH max) 
Cobalt- 6% 3° 


chromium Tungsten Cobalt 
Steel Steel Steel 


35° 
Cobalt Alni Alnico Alcomax Ill 
Steel 


Material 


Relative 
Volume 

Relative 
weight 16-5 


15-5 16°5 14-6 4 


18-5 15-3 6 3-7 


Relative volume 6°4 


Respective values for a typical ferrite are 
Relative weight 4-2 


Table VII—MECHANICAL FEATURES OF STANDARD 
(BRITISH) PERMANENT MAGNET MATERIALS 


Rockwell 
Cc 





Machinability Drilling & 
tapping 


O.K. 


Design 
limitations 


Material Manufacture 


Hardness 
V. Good 


Rolled or None 


cast 


Chromium steel 62 


6°, Tungsten 

steel 63 
2% Co4% 

Cr steel 60 
3% Cobalt 

Steel 63 
6°% Cobalt 

steel 63 
9%, Cobalt 


Rolled Good 


Rolled or cast 


Steel 63 
15% Cobalt 
stee 63 
35°, Cobalt 
steel 63 . Few Rather more No 
difficult 
Limited to With difficulty 
grinding 


Alni 50 Cast See Article 


Cast or With difficulty 


sintered 


Alnico 


No. Cored holes 
only 


Alcomax II 
Alcomax 
mt & I ; , , - 
8.c Cast . No 
Cast Restricted to Not even cored 
solid slugs holes per- 
missible 
Small solid I No 
shapes with 
little or no 
taper 


Alcomax 
Columax 


Feroba Sintered 





can be machined, drilled and tapped with relative ease. 
The 35% cobalt steel, however, is brittle and difficult to 
machine. In particular it tends to flake if drilled and is 
not a suitable material for tapping with screw threads, 
especially in small diameters. 


Cobalt steel magnets remain a logical choice where 
size, complexity of shape or intricacy of machining 
make it impossible to employ one of the later aluminium- 
nickel-iron alloys which have severe mechanical limita- 
tions. Further data are to be learned from Table VII. 


Alni, the first of the dispersion-hardening alloys to be 
produced on a commercial scale, is the cheapest of this 
group of alloys and may be selected where a short 
magnet length is desirable but minimum section is not 
important. It has, however, largely been superseded by 
the isotropic Alnico alloy or the anisotropic Alcomaxes. 
Alnico, although inferior in magnetic properties to 
Alcomax, is the most powerful of the isotropic per- 
manent magnet materials, with an almost equal coer- 
civity—hence its particular suitability for short, squat 
magnets. 


All the dispersion-hardening alloys (Alni, Alnico and 
Alcomax) are produced as castings and have very similar 
mechanical properties—very hard, brittle materials 
which can only be machined by grinding. They cannot 
be drilled and where holes are necessary these are 
usually cored. Where possible, grooves are preferred to 
cored holes, Small holes, where specifically called for, 
are best produced by using an oversize core and plugging 
with a softer metal, which is subsequently drilled. 


Generous tolerances are normally called for with 
these cast magnets and desirable design features call for 
the avoidance of sharp angles and corners, sharp edges, 
thin walls and abrupt changes in section. Alnico is 
rather more tolerant in this respect than the Alcomaxes, 
particularly as the design of an Alcomax magnet must 
allow for a magnetic field to be applied during cooling 
to secure the anisotropic effect. The ideal shape for an 
Alcomax magnet is, in fact, a simple block form with 
parallel pole faces. More complex forms may be pro- 
duced by composite construction, e.g. using a cylindrical 
or C-shaped Alcomax magnet in conjunction with mild 
steel pole pieces. Considerable advances have been made 
in the production of fabricated magnets with mild steel 
pole pieces permanently brazed to the basic magnet, 
yielding a blank where the critical sections can be 
finished by conventional machining methods. 


Table VIII—MINIMUM MAGNETIZING REQUIREMENTS 


Material n. magnetizing field Min. amp. turns per cm 
rsteds magnet length 


Chromium steels 500 
Tungsten steels 500 
Cobalt steels 5 1,200 
Alni 2 2,000 
Alnico Me 2,000 
Alcomax 3 2,400 


Table IX.—EQUIVALENTS IN C.G.S. UNITS AND 


M.K.S UNITS 
unit MKS 


Common 
Symbol 





Criterion g.s. unit 


| weber/sq metr B 


| amp turn/n 


10* gauss 
47 10° oersted 
4m 10 Gilberts 


Flux density 
Magnetizing force 
Magnetomotive force 
Total flux 


1 amp turn 


10* gauss 1 weber/sq metre 





Both Alnico and Alcomax magnets can also be made 
by sintering, with mechanical properties slightly superior 
to cast alloys, but magnetic properties slightly reduced. 
Cast Alcomax II, in fact, is superior to sintered Alcomax 
Ill. The sintered alloys are particularly useful for the 
production of large numbers of very small magnets, 
yielding a better finish and accommodating more complex 
shapes than can be considered with casting techniques. 
Initial tool costs for sintered magnets is high and an 
economic maximum weight for the product is usually 
of the order of 20-30 grammes. 

The semi-columnar and fully-columnar versions of 
the anisotropic alloys are very limited in the shapes in 
which they can be produced, for the present at least. 
Currently they are cast only in simple block or cylindrical 
forms with complete absence of sharp corners and cored 
holes. They are also limited in the size which can be 
accommodated by the processing. 

The ferrites or magnetic ceramics are, or course, 
produced only by sintering and shapes called for must 
therefore be suitable for pressing into powder compacts. 
Typical forms are very short “blocks” of generous 
cross section. 


The magnetic circuit 

No method of exact evaluation of the magnetic circuit 
is feasible on theoretical grounds due largely to the 
difficulty in estimating the magnetic leakage flux, as 
distinct from the useful flux the magnet is required to 
give. However, except for cases involving a variable air 
gap or varying demagnetization conditions it is usual to 
assume that the magnetic circuit is analagous to an 
electrical circuit in the sense that the analagous expression 
of Ohms law holds, i.e. 

Flux 

For a cross sectional area of Am sq cm the total flux 
provided by the magnet is BAm. Similarly, if L is the 
length of the magnet in centimetres, the total magnet- 
omotive force across the ends of the magnet is HLm. 

The reluctance is expressed as gap length/gap area, i.e. 
Le. Ag 
using the suffix g to designate gap dimensions. Intro- 
ducing coefficients to apply a correction for leakage flux 
(K;) and losses in the flux path (K>), this becomes 

reluctance (K,L¢)/(K2Ag) 

K lies between 2-0 and 10-0 depending on length of air 
gap, etc. K> is usually chosen between 1-1 and 1-3, 
depending on design. 


Magnetomotive force/Reluctance 


reluctance 


Table X.—FLUX (4rJ GAUSS) SATURATION 


Material 





Gauss 


15,500 
16,500 


*,, Chromium steel 

’ Tungsten steel 
% Cobalt 4° chrome steel 16,000 
*, Cobalt Steel 12,500 
6% » an 13,000 
° os - 13-500 
1S% 99 - 14,000 
72 ~ . 15,000 
Alni (Cast) 10,000 
Ainico—Cast 12,000 
. Sintered 11,200 
Alcomax Il—Cast 14,000 
‘ Sintered 13,800 
Semi-columnar 14,000 
Cast 14,000 
Sintered 13,800 
Semi-columnar 14,000 
Cast 13,500 
Sintered 12,000 
Semi-columnar 13,500 
(Cast) 14,000 
Isotropic 3,500 
Anisotropic 3,900 


Alcomax III 


Alcomax IV 


Columax 
Feroba 
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The complete circuit equation then becomes 
HmLm 
Bm Am Se ae = — 
(K;L¢)/(K2Ag) 
(HmLmK Ag) (K,L¢) 
or, rewriting 
Bm/Hm = (LmAgK>)/(AmK,L¢) 

The reciprocal of reluctance is defined as permeance. In 
the complete equation above the whole of the right 
hand side is known as the unit permeance and may be 
expressed graphically on the demagnetization curve, as 
a straight line through the origin. The slope of the unit 
permeance line will depend solely on the geometry of the 
design (i.e. magnet and gap dimensions) and the correc- 
tion factors applied for flux losses. Thus for any given 
fixed design geometry the working point of the magnet 
is established by superimposing the corresponding unit 
permeance line on the demagnetization curve for the 
particular permanent magnet material, Fig. 11. 

From this can be extablished the Lm/Am ratio for the 


magnet, whence by fixing either Lm or Am the final size of 


the magnet can be calculated, e.g. 
Knowing total flux required—Am = total flux reqd./Bm 
Knowing field strength in the air gap— 
Lan (HgLgK}) (Hm) 
The total volume of magnet material is given by 
Vm LmAm 
(H2gLeAgKy K>) (BmHm) 
H2gVgK)K>)/(BmHm) 
volume of air gap. 

The working values of Bm and Hm may be chosen at 
BHmax to give minimum magnet volume; or at some 
definite point on the demagnetization curve; or on a 
particular point on a recoil loop, depending on the overall 
design requirements and operating conditions. Suitable 
data can be extracted from the tables, or from the 
characteristic curves for the different magnet materials. 


where V¢ 


Magnetizing 

The advantages of magnetizing after assembly have 
already been stressed, which practice is normally followed. 
There may, however, be specific advantages in purchasing 
magnetized magnets, or magnetizing before assembly, to 
ensure a degree of stability in the final magnetized 
magnets must, however, be handled with care (see 
Handling Magnetized Magnets). 

Magnetizing consists simply of exposing the un- 
magnetized magnet to a sufficiently strong magnetic 
field in the right direction. It is important that for 
satisfactory results the magnetizing field be strong enough 
to produce saturation and unsatisfactory results in the 
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Fig. 11.—Establishing design working point on demag- 
netization curve 
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past have often been traced to the use of a magnetizer of 
insufficient field strength. As a generalization, the field 
strength available should be at least five times as great as 
the coercivity of the permanent magnet material. 

Small magnets may often be magnetized by being 
placed in the magnetic field of much stronger permanent 
magnets but the most usual method of magnetization is 
by suitable coils carrying direct current. The field strength 
at the centre of a uniformly wound solenoid of larg 
length can be calculated from first principles 

H = (4xNI)/(10 L) 
(1-257 NI)/L 
1-257 x amp turns per cm 
total number of turns 
current, amp 
L = length of coil, cm 


where N 
I 


Minimum values of ampere turns per centimetre of 
magnet length are given in Table VIII for different 
materials. 

For shapes not amenable to such treatment, various 
other forms of magnetizers are available, including the 
ignitron unit coupled to a.c. mains and utilizing the 
uni-directional current flowing during one half cycle. 
This gives, momentarily, a peak half cycle current of the 
order of 30,000 to 40,000 amp for a single loop copper 
conductor. Further discussion on this particular aspect 
of permanent magnets is beyond the scope of this present 
article. 


Temperature effects 

The aluminium-nickel-iron alloy magnets are not 
likely to be affected by operating temperatures up to 
550° C. High grade alloy steel magnets may be worked 
up to about 250° C but the lower grades may begin to 
suffer loss of properties as low as 100 C. The ferrites are 
appreciably temperature affected and show an approxi- 
mate one per cent loss of flux per 5 C temperature rise. 

Losses may be of three types—permanent, recoverable 
on cooling again, and recoverable by remagnetization. 
It is possible to evaluate these losses only by a study of 
empirical data, Fig. 12 showing two of a typical series 
of curves published by the Permanent Magnet Association 
for a range of four different materials. In this case the 
difference the performance prior to remagnetization and 
after remagnetization represents the recoverable loss. 
The difference between thie remagnetized curves and 
100°, represents the permanent loss. 

All ferro-magnetic materials, of course, lose their 
magnetic properties at the Curie temperature, but 
recover ferro-magnetic properties on re-cooling below 
this temperature. Curie points are given in Table V where, 
it will be noticed, they are quite high for standard per- 
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Fig. 12.—Right hand curves show loss of flux after heating. Left hand curve flux recoverable by remagnetization 
6% tungsten steel; B, 35° cobalt steel; C, Alnico; D, Alcomax 





manent magnet materials. Ferro-magnetic materials with 
low Curie points are invariably of the “‘soft’’ variety. 


Mechanical shock effects 

The effect of mechanical shock on permanent magnet 
characteristics can only be assessed on experimental 
lines, ideally conducted with ellipsoid sections which 
can be uniformly magnetized throughout and thus the 
whole of the magnet assuming the same working point 
on the demagnetization curve. 

Test figures would appear to indicate that the 
aluminium-nickel-iron alloys are not greatly affected by 
shocks of fair magnitude, suffering a loss of flux of some 
1% only after a thousand impacts. The most marked loss 
(approximately 0-25 °,) is noted with the first few shocks, 
subsequent shocks having a much smaller and almost 
constant incremental effect. 

The cobalt alloys exhibit a similar characteristic, with 
a one per cent loss of flux following a relatively few 
shocks, and a very low incremental loss thereafter. Only 
with 6% chromium steel is the gradient of the curve 
steep with increasing number of shocks (of the order of 
one per cent loss of flux per 100 impacts) 


Ageing effects 

Losses due to ageing can be anticipated to follow a 
similar pattern, the aluminium-nickel-iron alloys being 
much more resistant than the alloy steels and therefore 
preferably where the magnet has to operate under 
adverse conditions. Where these involve stray magnetic 
fields the performance of the magnet can be improved by 
stabilization (as described previously). 

Alloy steel magnets magnetized shortly after hardening 
will tend to show a loss of flux of some 2 to 3% over the 
following two or three days and a further much smaller 
loss of the order of 0:2 to 0:5 over the next few months. 
From then on the magnet will remain stable unless 
subjected to upsetting conditions. If necessary, artificial 
ageing to achive nominal stability can be undertaken 
with such materials. 


Handling magnetized magnets 

It must be emphasized—and stressed to operators 
that magnetic damage resulting from mishandling is 
instantaneous and cannot be rectified other than by 
remagnetization. Hence the correct care in handling 
magnets is of extreme importance when the purchaser 
does not possess magnetizing equipment and 
has to resort to buying magnets in the fully magnetized 
condition. Manufacturers’ instructions should therefore 
be adhered to rigidly, with magnets kept in original 
packings until required for use, not allowed to touch 
steel shelving, etc., nor near electric motors or other 
possible sources of magnetic fields. Gauges and tools for 
inspection and handling magnetized magnets should be 
of non-magnetic materials, and the operators should be 
fully conversant with the necessary precautions to be 
undertaken. 

Specific points which may be mentioned under this 
heading concern packing. Provided individual magnets 
are of a suitable shape (e.g. horseshoe), a keeper of soft 
iron, of cross section about one-half that of the magnet, 
placed across the poles will almost entirely eliminate the 
external field by providing an efficient closed circuit. 
Failing this, where magnets are stacked with unlike poles 
adjacent (and adjacent pairs crown to crown) closed 
circuit conditions can be maintained. When it comes to 
separating magnets in a pair, however, this should be 
done with a direct pull, rather than sliding apart. The 
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latter action can result in severe distortion of the poles. 
Equally, the pole of one magnetized magnet should never 
be allowed to touch the crown of another. 
Testing 

Whilst the subject of testing permanent magnets is 
beyond the scope of this present article it can be 
mentioned that standard instruments and standard 
methods have been developed for the rapid testing of 
finished magnets. The fluxmeter is a portable instrument 
of the galvanometer type which is used in conjunction 
with a search coil to determine either the total flux or 
some specific region of flux. The gaussmeter utilizes a 
moving coil ammeter search element (or a small per- 
manent magnet) to give direct readings of flux without 
relative motion. The direct reading magnetometer 
utilizes a small pivoted permanent magnet in the form 
of a probe which, when inserted normal to the field being 
tested, rotates the indicating needle over a calibrated 
scale. Various other comparators are also in use, including 
the B.S.I. (or M.L.) panel which enables the whole 
demagnetization curve to be established, or a spot 
check made at any point on the curve. 


Rotol Metal Finishing 

Through many years of research, Hans Oetiker Company, 
Horgen, Switzerland has developed a method of polish- 
ing and deburring mass produced metal parts called 
the Rotol method. The process uses mineral grains of 
extreme hardness together with especially developed 
chemicals in a rotating drum. Polishing grains are 
sized from 2 mm to 40 mm. For treating extremely 
difficult shaped metal parts, grains smaller than 2 mm 
are used as an additive. 

For the whole treatment of all kinds of metal only 
two chemicals are used. These serve for degreasing, 
derusting, deburring and polishing. An _ additional 
chemical will protect metal parts from rusting after 
treatment. 

Rotol polishing- and deburring-drums are rotating 
metal drums lined with soft rubber. The covers of the 
drums shut hermetically and can be bolted; safety 
valves prevent explosion and electrical equipment is 
thoroughly insulated. A time switch enables rotoling 
night and day without supervision. 


BENDING ROLLS FOR SOUTH AFRICA.—This 4-roll initial pinch type plate 
bending rolls has recently been designed and built for South Africa by The Bronx 
Engineering Company Limited, of Lye, near Stourbridge. The machine is for rolling 
mild steel plate 14 ft wide by 11 gauge to 13 in. i.d., and the same width by 10 gauge 
to 18 in. id. The rolling speed is 18 ft per min. There is an auxiliary drive to the 
side bending rolls and a prematically operated swing-down housing which counteracts 
the dead weight of the top roll. Completed cylinders are removed by pneumatic 
push-off. Large indicators show the roll settings 
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Carbon Monoxide 
Determination 


Carbon monoxide is a colourless odourless gas formed 
as the result of the incomplete combustion of carbon- 
aceous materials. When respired in the lungs it unites 
with the haemoglobin of the blood, preventing the 
passage of the normal quota of oxygen to the tissues. 
A concentration of about 400 p.p.m. carbon monoxide 
in air is sufficient to produce toxic effects in human 
beings. Individual susceptibility to the gas varies and 
depends upon other environmental conditions, and upon 
the duration of exposure. 

Dangerous concentrations of carbon monoxide may 
arise in many situations, such as in coke oven plants, 
foundries, gas works, steelworks, etc. Carbon monoxide 
can also occur in the exhaust gases from internal com- 
bustion engines and in the smoke from fires. In mines 
the gas may be produced as a result of explosions in 
over-rich atmospheres of fire-damp, or following shot- 
firing. 

At the new Research Laboratories of the Cambridge 
Instrument Company Limited a new device for determin- 
ing carbon monoxide is under development. Its tech- 
nique is an extension of the well-established methods, in 
which a catalyst is used to promote the oxidation of 
carbon monoxide in excess air, the resulting tempera- 
ture rise during the exothermic reaction being used to 
estimate the amount of carbon monoxide originally 
present. The novel test-cell design under development 
enables high sensitivity and rapid response to be obtained 
with low rates of gas-flow. The apparatus dimensions are 
much reduced compared with those of some of the earlier 
equipment produced by the company, of which an 
example was the Mersey Tunnel monitoring and record- 
ing equipment. These were installed in 1934, and are still 
in continuous use. 

The experimental apparatus represents the first stages 
in the development of small, semi-portable equipment for 
use in road tunnels, underground workings, under- 
ground car-parks, and other similar sites where condi- 
tions may preclude the use of more bulky apparatus. 
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When this dryer rotates the material travels lengthwise along the heated louvres. The 
absence of draught prevents loss of fines 


= 

Dryer for Fine Powders 
A highly efficient method of drying and cooling very fine 
materials using the rotary louvre principle has been 
developed by Dunford & Elliott Process Engineering 
Limited, Linford Street, London, SW8. 

The rotary louvre drying and cooling equipment 
consists of a rotating horizontal drum with a series of 
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DOUBLE CLUTCH.—This new Borg & Beck clutch design in 10 in. and 11 in. 
sizes is ideally suited to those applications where it is desired to provide, in one 
compact unit, clutches for the main drive to the wheels and for the power take-off. 
The unit consists of two separate and independent clutches mounted in tandem 
within a single robust cover, which is bolted to the flywheel in the usual manner. 
The cover contains the main and intermediate pressure plates, which are of rugged 
construction and generously proportioned to aid heat dissipation. The construction 
ensures a particularly compact assembly which can be relied upon to provide long 
and trouble-free service within its capacity under the most arduous conditions of 
operation. The makers are Automotive Products Company Limited, Leamington Spa 
internal radial plates on which the material being 
processed lies. Usually a current of warm or cold air 
which is admitted through a series of tangential louvres 
passes through the bed of material while this is slowly 
turning over and is travelling to the discharge outlet, 
but in the new system of operation the carrying away of 
fine materials is presented by eliminating the current of 
air and effecting the heat transfer by heating or cooling 
sections of the internal louvres before they enter the bed 
of the material. When heating, a flame or alternatively 
hot air is applied directly to a number of louvres which 
in turn rapidly transfer their heat to the material. When 
cooling, sections of the louvres cooled by air successively 
extract the heat from the hot material. 

This system of heat exchange by conduction (for which 
a patent has been applied) can be supplemented by a 
small volume of hot or cold air passing through the 
material bed at a velocity to suit the fineness of the 
material being processed and as the material does not at 
any stage drop through the air current, a negligible 
amount of fines is carried away. 

This method has been used with great success in a 
number of applications, two typical ones being the 
drying of black iron oxide filter cake in which the moisture 
content was reduced from 25°, to 0-1° and the pro- 
cessing of a catalyst based on diatomaceous earth in 
very fine powder form. In this latter case the moisture 
content was reduced from 6:6% to 0°% the maximum 
temperature which the material reached during processing 
being 400° C. 


Wall Bracket 
for Gas Regulator 


A simple wall bracket, with brass block adaptor and 
metal tube coil for fitting into the top of a gas cylinder 
saves many regulator repair bills. Single and twin cylinder 
versions are included in the new 1960 range of equipment 
by Weldcraft Limited, Windsor Works, Slough, Bucks. 
The adaptors overcome the damage caused to regulators 
normally fitted direct to the top of cylinders. When the 
cylinders are being changed the regulators are often 
mistreated and dropped on the bench. More damage is 
caused to the regulator’s sensitive mechanism by ham- 
mering the bottle nut home. With the wall bracket, the 
regulator is free from rough treatment and is fixed 
permanently, no matter how many times the cylinder is 
changed. Prices are, for single types, £4. 12. 6., and twin 
models £6. 15. 0. 





technique 


—devoted to the discussion of practical problems 
Readers are invited to contribute items from 
their own experience in matters relating to 

design, manufacture and maintenance 





Quick Change Chaserhead 


The chaserhead about to be described 
was designed for large diameter 
threading, covering a range of sizes 
from 12 in. to 30 in. dia. On such 
large threading jobs, sixteen chasers 
may constitute a set. The time saving 
feature of this design concerns the 
cutting out of much “down time” 
when chasers have to be removed for 
grinding and a fresh set mounted. 
The normal procedure with most 


Fiz. 1.—Front elevation of quick change chaserhead 
with keep plate removed, showing, at top, link G in 
engagement with chaser B and scroll F 


standard chaserheads is to unship 
the front, or keep plate, in order to 
remove the dulled chasers. The keep 
plate on a chaserhead threading 
30 in. dia is a respectable weight and 
it cannot be removed single handed. 
Studs and nuts secure the keep 
plate to the chaserhead, and in the 
standard chaserhead, its removal 
demands the loosening and removal 
of sixteen nuts and their replacement 
after fresh chasers have been 
mounted. This, of course, refers to 
large diameter threading, and it all 
takes time. Nuts frequently fall 
down into the swarf pan and have to 
be fished out. The noses of the 
holding studs become damaged with 
frequent mounting and dismounting 
of the heavy keep plate. It was with 
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a view to being able to remove 
dulled chasers and mount replace- 
ments without having to remove and 
replace the heavy keep plate that the 
quick change head was introduced. 

Fig. | is a front elevation of the 
chaserhead showing the keep plate 
removed. It consists of the chaser 
ring A with machined to 
house the chasers B and the cam 
ring C operated by handle D. Above 


slots 


c 


Fig. 2 Section view of cam ring 
C and keep plate H, chaser B with 
link G and stopper bar J 


Fig. 3. (Right)—Plan view of part 
of keep plate H, showing slots for 
links G and stopper bar J 


each cam path E is seen a scroll F. 
The chasers are not directly con- 
nected to scroll F; instead, they are 
connected by means of a link G, 
more clearly seen at Fig. 2 showing 
the cam ring C in section and chaser 
B with keep plate H added. The 
number of slots formed in keep 
plate H conforms to the number of 
chasers mounted in the head. Those 


MECHANICAL WORLD, 


slots house the links G which have 
two projections on their inner face. 

Each chaser has a slot I cut in its 
front face as seen at Fig. 1. The 
chasers are mounted in the head with 
the keep plate fixed in position. On 
mounting, they are passed into 
their slot from the bore of the head 
and are pushed outwards, hard 
against the cam path E. The chasers 
are held in that position with the 
left-hand, while the links G are 
pushed through the slots in the keep 
plate H with the right. Figs. 1 and 2 
show one link in position, connecting 
chaser B with scroll F in the cam 
ring, One projection engaging in slot 
1 in the chaser, the other engaging 
scroll F. Each link is furnished with 
a T-slot, in conjunction with which 
a T-shaped key is used to move the 
links in or out of engagement as 
required. This key is made of flat 
stock and is given a half turn after 
engagement with the T-slot in the 
link G. 

Fig. 3 is a part plan view of keep 
plate H with slots for links G. Each 
slot is fitted with a hinged stopper 
bar J to prevent the links from being 
pulled out completely on disengage- 
ment from the chaser B. One hinged 
stopper bar is shown, full line, in the 
working position and chain line in 
the off position. A shouldered pin at 
each slot, having a large diameter 
head, supports the hinged stopper 


bar in the working position. It will 
be seen from Fig. 2 that when link 
G is pulled back against the stopper 
bar J, the two projections on the link 
are clear of the chaser and cam ring 
C. Chaser B can thus be withdrawn 
with keep plate H still in position. 
The saving of time when changing 
sets is considerable. 

When dulled chasers have to be 
removed, each slot is given a sharp 
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blast of compressed air to remove 
any fine swarf which may have 
found its way into the slots, this 
more especially in the case of the 
slots located below the centre line 
of the chaser head. In the operation 


described, the work revolves and the 
chaser head remains stationary, 
except for a vertical and horizontal 
float to compensate for any slight 
misalignment in the workpiece. 
—D.M. 


Tractor Parts Produced by Automation 


A production line, 150 ft long in the 
Glasgow works of Caterpillar Tractor 
Company Limited, is fed at one end 
with metal pieces, and at the other 
end discharges tractor parts 
hardened, cleaned and _ tempered. 
The hardening furnace, the quench 
tanks and quenching mechanism, 
and the associated conveyor line 
were all designed and supplied by 
the Electric Resistance Furnace 
Company Limited. The metal parts 
travel through the complete process 
in two lanes on a driven roller 
conveyor. After being cut to size 
they enter an Efco roller hearth 
furnace where they are heated to 
870°C. As they leave the furnace, 
parts to be water quenched pass 
through water sprays. Parts to be oil 
quenched are automatically collected 
in batches within the furnace and 
then hurried along the line to an 
oil quenching station. After the 
hardening process the parts move 
into an Efco wash booth where all 
traces of oil are removed before they 
enter heating inductors to be 
tempered. The parts are finally 
cooled by water spray before reaching 
the discharge end of the line. 

The progress of the parts along 
the line is interrupted by some of the 
operations including the oil quench- 
ing process. To maintain the maxi- 
mum rate of production the roller 
conveyor is arranged in sections, 
each with its own _ independent 
drive, and sections can be speeded 
to hurry the parts as necessary 
from one operation to the next. 
The overall conveyor speed is 
variable between | and 5 ft per min 
but after the delay caused by the 
cutting operation the parts move to 
the furnace at speeds up to I5 ft 
per min. 

The Efco roller hearth furnace 
has a heated chamber 50 ft long, 
3 ft-wide and 2 ft high. It is heated 
by nickel-chrome elements mounted 
in the roof, the side walls and under 
the hearth. The elements are 
mounted away from the brickwork 
to give maximum heat dissipation 
and are arranged in four indepen- 
dently controlled zones, those in the 
final zone being positioned to 
compensate for heat losses through 
the door. Insulated and counter 
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balanced doors are at both ends, 
the exit door being made of heat 
resisting alloy and water cooled. 
The rollers throughout the furnace 
are of heat-resisting steel and they 
can be turned by hand in the event 
of a power failure. 

Temperatures in the first three 
zones are controlled with indicating 
instruments and in the fourth with 
a strip chart temperature recorder. 
All four zones are protected from 
overheating by instruments which 
give audible warning if they come 
into operation. 

Immediately beyond the furnace 
is the water quench station where 
eight jets together delivering 400 
gpm of water at a pressure of 80 
psi are directed on to the tractor 
parts. The water is pumped from, 
and returns to a tank, 8 ft long, 
6 ft wide and 2 ft high mounted on 
the floor beneath the conveyor. It is 
fitted with baffle plates to trap scale 
and with a chute for scale removal. 
All internal metal parts are treated 
to resist corrosion. The temperature 
of the quenching water is controlled 
automatically with a temperature 
indicating instrument which operates 
a valve in a water supply line. The 
water quenching station is covered 
to the full width of the conveyor with 
a metal hood. 

Throughout the water quench 
area the rollers of the conveyor are of 
hardened stainless steel and have 
sealed bearings to keep out water 
and water scale. Adjustable guide 
bars on the conveyor supports 
ensure that the parts are properly 
aligned to pass through the quenching 
jets. 

Parts to be oil quenched are 
subjected to an automatic quenching 
sequence initiated by photo-electric 
cell devices installed within the 
furnace chamber. Several cells are 
used to cope with the range of 
part sizes being processed. The 
sequence starts with the retarding of 
the parts inside the furnace until a 
suitable batch has been assembled. 
The batch is then hurried from the 
furnace to the oil quenching position 
beyond the water quench station at a 
speed of up to 140 ft per min. At 
the oil quenching position a section 
of the roller conveyor serves as a 
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quench table. The table awaits its 
full load and then descends into an 
oil quench tank, keeping the parts 
immersed for a preset time. When the 
parts are raised from the quench 
tank they are again hurried forward 
to catch up with the batch ahead. 


The oil quench tank is 10 ft long, 
© ft wide and 2 ft 9 in. high and is 
fitted with oil filters and a mesh 
basket for the collection and 
removal of scale. The oil is fed by a 
circulating pump at 350/400 gpm 
through a multitude of nozzles so 
designed and positioned as to direct 
the flow of oil up over the parts 
being quenched. Like the water 
quench station, the oil quenching 
position is covered with a full 
width, metal hood. 

After quenching, the parts move 
to the Efco wash booth where they 
are sprayed first with an alkaline 
solution to remove oil and then with 
hot water. The spray jets are 
positioned to ensure that all surfaces 
of the parts are cleaned. The rinsing 
water is steam heated and its tem- 
perature automatically controlled. 
The section of the conveyor is also 
fitted with stainless steel rollers. 

From the wash booth the parts 
are carried to induction coils fed 
from high frequency generators. 
They remain stationary within the 
coils during heating for tempering, 
and are subsequently cooled by 
passing beneath overhead water 
sprays. Some 6000 Ib of tractor 
parts are discharged from the 
production line every hour. 


Shrink: Fitting with 
Liquid Nitrogen 

A four-ton guide stalk on a 12,000 
ton trimming and bending press has 
been shrunk by the use of liquid 
nitrogen before being fitted into its 
housing. The operation, which took 


place in Glasgow, resulted in a 
perfect fit without distortion. The 
method, using 45,000 cu ft of liquid 
nitrogen, was adopted in preference 
to expansion by heating of the cast 
steel housing into which the guide 
stalk was to fit. To have used the 
older method would have meant 
heating the casting for up to eight 
hours, during which time distortion 
would almost certainly have taken 
place. By using liquid nitrogen, 
manufactured and _ supplied by 
British Oxygen Gases Limited, a 
saving of four hours was obtained, 
and there was no distortion to either 
component. 





Earth Leakage and Earth Fault Protection—V 


Earth Eleetrodes and 
Multiple Earthing 


Protective 
of Neutral 


By J. L. WATTS 


HERE protection against dangerous earth-leakage 

currents is provided by excess-current devices, such 
as fuses or overload circuit-breakers, the I1.E.E. Regula- 
tions require that the exposed metalwork which is to be 
earthed shall be connected to an earthing lead, provided 
by the supply authority, which affords a metallic return 
to the earthed point of the supply system, or to an 
effective earthing electrode buried in the ground. These 
regulations call for the earthing lead to be connected to 
the metalwork at a point which is as near as possible to 
the consumer’s terminals. 


Earthing to water piping 

An urban water supply system, which is carried in 
underground metal pipes having metal-to-metal joints, 
may act as an effective earth electrode in many cases; but 
it should be noted that metal water service pipes are 
frequently fed from non-metallic underground water 
pipes, which are unlikely to act as an efficient earth 
electrode. Where water piping is used as the earth 
electrode the connexion should be made as near as 
practicable to the point where the piping enters the 
ground. This is to avoid volt drop on the piping between 
the ground and the point of connexion of the earth- 
continuity conductor if connected at some other point on 
the piping, due to earth-fault current. Under earth-fault 
conditions the volt drop between two such points on the 
piping would be equal to the product of the fault current 
(amps) and the impedance (ohms) of the piping between 
the point of connexion and earth. A bonding lead must 
be connected across any water meter, and the water main 
should not be used for earthing without the permission 
of the water-supply authority. A gas pipe must not be 
used as the earthing electrode. 


U.S.A. and Quarries Regulations 

It may be noted that regulations in the U.S.A. require 
the exposed metalwork to be connected to a metallic 
underground water pipe system where possible, or to the 
metal frame of the building if it is effectively earthed; or 
to other local metallic underground systems such as 
piping, tanks or the like. However, where such systems 
are not available the earth electrode must consist of a 
driven rod, buried pipe, buried plate or other approved 
device, of resistance not exceeding 25 ohm if practicable. 

The Quarries (Electricity) Order, 1956, requires that 
where the electrical resistance between the earth electrode 
provided for the exposed metalwork and that provided 
for the system neutral point exceeds 2 ohm, the two 
electrodes must be connected together by means of a 
conductor of cross-sectional area not less than 0.022 sq in. 
However, if the neutral-point earthing electrode is in- 
accessible to the consumer, the resistance of the earth 
electrode for the exposed metalwork must not exceed 
2 ohm. As will be seen later, with an earth-electrode 
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—-Possible faults on primary windings of transformers 


resistance of 20hm on a supply of 240 volt between 
phase and neutral earth-fault currents on circuits pro- 
tected by fuses rated at more than 60 amp are unlikely 
to be cut off, and dangerous conditions could persist on 
circuits protected by fuses of even lower rating. 


Effect of transformer faults 

A low resistance is also required for the neutral-point 
earthing electrode so that excess current protective 
devices can cut off earth-fault currents on a load circuit; 
and also to limit the voltage between the neutral point 
and earth when an earth fault occurs on a load circuit, 
or the insulation breaks down on the primary windings 
of the supply transformer. Fig. la indicates the path of 
fault current in the event of an earth fault on the primary 
windings of the supply transformer. Until the high- 
voltage supply is cut off by the protective devices on the 
primary side, the volt drop between the transformer tank 
and the general mass of earth will be equal to the 
product of the fault current and the impedance of the 
tank-earthing electrode. If the secondary neutral point 
is earthed by the same electrode as the tank, as shown, a 
similar voltage will exist between the neutral point and 
earth in the event of an earth fault on the primary. 

Fig. 1b shows the path of fault current in the event of 
a short circuit between the primary and secondary 
windings of the supply transformer. Again, until the 
current is cut off by the primary protective devices, the 
voltage between the secondary neutral point and earth 
will be equal to the product of the fault current and the 
impedance of the neutral-point earthing electrode. It is 
particularly important that this volt drop be limited when 
the exposed metalwork on the consumer's installation 
is bonded directly to the neutral point. 


Earthing of transformers 

With certain minor exceptions, the I.E.E. Regulations 
require that one point of the secondary windings and 
metalwork (other than current-carrying parts) of any 
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transformer must be earthed, unless the primary and 
secondary windings are mounted on separate limbs of an 
earthed core or are separated by an earthed metal 
screen. 

The Electricity Regulations of the Factories Acts 
require that, where a step-down transformer is fed at 
3,000 volt or over, one pole or the neutral point of the 
secondary windings must be earthed; or a potential- 
operated relay be fitted between the secondary windings 
and earth to disconnect the supply if the voltage to earth 
exceeds a pre-determined value; or an earthed shield 
or equivalent be provided between the primary and 
secondary windings; or an electrostatic spark-gap device 
be connected between the secondary windings and 
earth. 

The Electricity Supply Regulations require that, where 
energy is transformed, suitable provision shall be made, 
either by earthing a point of the lower-voltage system or 
otherwise, to guard against danger by reason of the 
system becoming accidentally charged above its normal 
voltage by leakage from, or contact with, the system at 
the higher voltage. 

In premises coming under the Quarries (Electricity) 
Order, 1956, it is required that, where the secondary side 
of a transformer operates at more than 125 volts, the 
neutral point of the secondary windings must be earthed 
at one point only. In premises covered by the Coal and 
Other Mines (Electricity) Order, 1956, suitable provision 
shall be made to guard against danger arising from the 
charging of the lower-voltage component of a transformer 
by contact with, or leakage from, the higher-voltage 
component. 
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Fig. 2.—A suitable arrangement for artificial treatment of an earth electrode 


In most cases the required protection is provided by 
earthing the neutral point of the secondary windings. As 
mentioned later, special earthing arrangements are 
required by the Ministry of Fuel and Power in the case 
of transformers used to supply a system having multiple 
earthing of the neutral. 


Types of earth electrodes 

An effective earth electrode must have a low resistance 
to the general mass of earth if it is to provide adequate 
protection against the risk of fire or shock on circuits 
protected by devices requiring an appreciable current to 
operate them. This applies equally to the neutral-point 
earthing electrode and to any separate electrode provided 
for exposed metalwork. The total resistance between an 
electrode and the general mass of earth is due to the 
contact resistance between the electrode and the adjacent 
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earth, plus the resistance of the earth itself round the 
electrode. The resistance depends on the composition of 
the soil in contact with the electrode, which governs the 
resistivity or specific resistance of the soil ; the temperature 
of the soil; its moisture content; the composition of the 
surrounding soil; together with the size, shape and depth 
of the electrode. 

The lowest soil resistivity is likely to be obtained in 
clay, whilst sand and rock are likely to have a high 
resistivity. Preliminary tests of soil resistivity may be 
advisable to determine a suitable position for an earth 
electrode. It is, of course, desirable that the moisture 
content of the soil should not vary greatly with the 
seasons, and the electrode should normally be no less 
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Fig. 3.—Passage of earth-fault current between two earth electrodes 


that 2ft below the surface of the ground to avoid 
freezing of the soil round the electrode in winter. In some 
cases it may be necessary to lower the resistivity of the 
soil in the vicinity of the electrode by treating this with a 
solution of salt, magnesium sulphate, copper sulphate 
or calcium chloride. Fig. 2 shows an arrangement which 
may be adopted where such periodical treatment is 
necessary. 

Satisfactory earthing electrodes have been constructed 
of copper, cast-iron or galvanized iron plates, having an 
area of 4 to 15 sq ft, which are buried vertically three to 
four feet below the surface, and are packed round with 
a bed of broken coke to a thickness of about 12 in. 
The coke has the advantage of increasing the effective 
size of the electrode. Copper strips laid in long shallow 
trenches may provide a good earthing electrode if the top 
soil is of low resistance and is subject to little seasonal 
variation. 


Another type of electrode consists of copper-clad steel 
rods or pipes about } in to | in dia, or D-section rods, 
which are driven into the ground a distance of 10 to 15 ft. 
Such electrodes have advantages where there is a high 
moisture content a few feet below the surface. A number 
of such pipes or rods should be used, these preferably 
being spaced about 10 ft apart and connected in parallel 
above the surface of the ground. Any underground 
connexion to an earth electrode should be made by 
brazing or welding. 


In any case it is a good plan to use at least two earth 
electrodes so that the resistance of each can be tested 
without having to disconnect the protected metalwork 
from earth. 





Resistance Area and Voltage Gradient 

When current flows between an earthing electrode and 
earth a voltage will be created between the electrode and 
the general mass of earth, this being equal to the product 
of the fault current (amps) and the resistance (ohms) 
between the electrode and the general mass of earth. The 
reactance of an earth electrode is negligible, so its 
impedance is equal to its resistance. As will be seen from 
Fig. 3, there will then be a volt drop V, between the 
neutral point and earth, and a volt drop V, between 
earth and the separate electrode provided for the faulty 
plant. 


As a result of the fault current, the voltage on the 
ground in the vicinity of either electrode will differ from 
the (zero) voltage of the general mass of earth. Shells of 
equal potential or voltage will then be created round each 
electrode. The voltage between the earth round the 
electrode and the general mass of earth will fall from the 
value V, at the electrode to zero some distance away, as 
indicated in Fig. 4. The voltage gradient R, or voltage 
per foot difference of radius from the electrode, will be 
much greater at a short distance O-P from the electrode 
than will the voltage gradient S at a greater distance O-Q. 
However, the voltage gradient may not be the same at 
points on the ground which are the same distance from 
the electrode in different directions, if the composition 
of the soil varies. The resistance area of an earth electrode 
is assumed to be bounded by a perimeter at which the 
voltage gradient is so low that it cannot be measured 
with ordinary instruments; outside this perimeter, points 
on the ground will be at practically the same (zero) 
voltage as the general mass of earth, even under earth- 
fault conditions. 


During the passage of earth-fault current there will 
thus be a difference of voltage between points on the 
ground within the resistance area of the earth electrode. 
This might result in shock to persons, and possibly 
serious shock to animals, standing near the electrode. 
If there is another earth electrode inside the resistance 
area this also will reach a certain voltage to the general 
mass of earth, when earth-fault current flows through the 
first electrode. For instance an earth electrode at a 
distance O-P from an electrode A would be at a voltage 
T-O to earth when fault current through A caused this to 
be at a voltage V, to the general mass of earth, asin 
Fig. 4. This might interfere with the operation of protec- 
tive devices used in connexion with the second earth 
electrode. Minimum voltage gradient is likely to be 
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Fig. 4.—Voltage to general mass of earth and voltage gradient round an earth 
electrode under earth-fault conditions 


obtained by using a large earth electrode, although the 
resistance of the electrode might still be high if the soil 
had a high resistivity. 

It may be noted that in large U.S.A. substations, use 
is made of buried wire electrodes with driven rods 
extending over the entire area of the station to ensure a 
uniform voltage gradient over the whole area of the 
station. Station fences are generally connected to the 
earthing system; together with a buried wire along the 
station perimeter which is connected to the fence at 
regular intervals, except where the fence is remote from 
the substation structure. The Electricity Supply Board 
of Eire require that, in certain circumstances where 
hooved animals have access to the earth electrode, it 
shall be at least 18 in below ground level. 


Testing the resistance of an earth electrode 

The resistance of an earth electrode may vary from 
time to time due to variation of moisture content of the 
soil or dilution of salts, etc., and may also increase during 
the passage of earth fault current which may dry out the 
soil if not cut off quickly. If it is required to measure the 
resistance of an earth electrode, alternating current 
should be used in order to avoid errors due to electrolysis 
and/or stray currents in the ground. 


Fig. 5 shows a Suitable instrument and circuit for earth- 
electrode resistance measurement. Alternating current 
from the test set is passed between the electrode A under 
test and an auxiliary electrode B, which must be at 
sufficient distance from A that the two resistance areas 
do not overlap. A minimum spacing of about 80 ft may 
be adopted for a trial measurement. The instrument 
divides the volt drop between A and a third electrode or 
voltage spike V, which need not have a very low resistance 
to earth, by the current passed between B and A; the 
ohmmeter giving a direct reading of the resistance of 
A ohm. It should be noted that if the resistance areas of 
A and B overlap, the indicated resistance will, however, 
be less than the true value. Also if the voltage spike V 
lies in the resistance area of A, the voltage between A and 
V will be less than that between A and the general mass 
of earth, giving a reading which is too low. Similarly 
if V lies in the resistance area of B, the indicated resistance 
will be too high. 

When V is correctly placed outside the resistance areas 
of A and B, the reading of the instrument should not 
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Fig. 5.—Method of testing resistance of an earth electrode (Evershed & Vignoles 
imited) 
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vary when V is moved to a new position outside the 
resistance areas. Since the resistance of the general mass 
of earth between the resistance areas of the electrodes is 
negligible it is impossible to have too great a spacing 
between A and B for testing. To determine whether the 
spacing of the electrodes is adequate for accurate test 
results, three readings should be taken. One with the 
given spacing, another with V 20 ft nearer to A, and a 
third reading with V 20 ft further from A. If the test 
results are approximately the same, the mean may be 
taken as the resistance of A. If the results differ 
appreciably this indicates overlap of resistance areas. 
The tests should then be repeated with greater spacing 
between all three electrodes. 


Use of a return conductor to the earthed neutral point 

As will be seen later, it is often difficult to obtain a 
sufficiently low resistance at a consumer’s earth electrode, 
and/or at the neutral-point earthing electrode, to ensure 
satisfactory protection against earth-fault risks on 
circuits which are protected by devices requiring a high 
operating current, if earth-fault current has to pass 
through both these electrodes. 

One solution to this difficulty is to connect the con- 
sumer’s earthing terminal T directly to the earthed 
neutral point P by means of a substantial return con- 
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Fig. 6.—Protection against earth faults provided by direct connexion to earthed 
neutral point of the system 

ductor, as shown in Fig. 6. It is preferable for this 
return conductor to run underground; some supply 
authorities use the cable sheathing for this purpose and 
provide an earthing terminal connected to this sheathing 
on the premises of the consumer. A separate return 
conductor may, however, be used, although its reactance 
may then be more than that of the cable sheathing. With 
this system earth-fault current on metal-clad and bonded 
consumer's plant does not have to pass through any earth 
electrode, and it is often practicable to keep the 
impedance of the earth-fault loop sufficiently low for this 
to be effective on circuits controlled by protective 
devices requiring quite high operating currents. 

It should, however, be appreciated that if the neutral 
point P reaches an appreciable voltage to earth a similar 
voltage is then liable to exist between the exposed 
metalwork of the consumer’s installation and earth, 
which could be dangerous. Such a voltage might occur 
due to an earth-fault on other plant, the metalwork of 
which is not bonded to the earthed neutral point. Such a 
fault might occur on the premises of another consumer 
fed from the same supply plant. A similar voltage might 
occur due to a breakdown between the primary and 
secondary windings of a supply transformer; or due to 
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an earth fault on the primary windings of a supply 
transformer if the transformer core is not earthed to a 
separate earth electrode outside the resistance area of the 
neutral-point earthing electrode. This sytem should, 
therefore, only be adopted after consultation with the 
supply authority, and an additional earth electrode may 
be provided for the exposed metalwork of the consumer’s 
plant to guard against the risk of interruption of the 
return conductor, as by fusing of the supply cable. 
Protective multiple earthing of the neutral 

Difficulties in providing earth-fault loops of suffici- 
ently low impedance to ensure safety by devices operating 
on appreciable currents have led to the adoption, in some 
areas, of a system whereby the neutral conductor is used 
as the return conductor for earth-fault current. This 
P.M.E. system is indicated in Fig. 7. 

In this country such a system requires the approval of 
the Minister of Fuel and Power, with the concurrence of 
the Postmaster General. They require that a separate 
earth electrode be fitted at each of the following points: 
(a) some part of the metalwork associated with the 
windings at the higher voltage (as at F in Fig. 7); and 
(b) the neutral point of the transformer (as at G in Fig. 7), 
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to which is bonded the metal sheathing and any metallic 
armouring of the distributing mains (H) of the system. 
These electrodes shall be placed so that their resistance 
areas are distinct, to minimize risk of leakage from the 
higher voltage side of the supply transformer. However, 
it is not essential for the neutral point of the trans- 
former to be earthed if the system includes two or more 
distributing mains having one or more connexions to 
earth. 

At each distributing main the neutral conductor shall 
be connected to earth electrodes, or to the metal pipes 
of one or more water-supply systems, at points at or near 
he end remote from the supply transformer of the main 
and of each branch thereof (as at J) and at such other 
points as will ensure that the overall resistance to earth 
of the neutral conductor (a) does not anywhere exceed 
10 ohm and (b) is low enough to ensure that the pro- 
tective devices on the high-voltage side of the supply 
transformer will operate in the event of breakdown 
between the primary and secondary windings (although 
the time allowed for the operation of these devices is not 
specified). 

An earth-continuity conductor, or conductors, (as at 
E in Fig. 7) shall be connected to the neutral conductor 
of the supply system, at the supply terminal for the 
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premises, from all metalwork enclosing, supporting or in 
proximity to the consumer's installation (other than 
metalwork designed to serve as a conductor or forming 
part of a telegraphic, telephonic or signalling circuit). 
Throughout the distributing mains and service lines the 
neutral conductor at all points must be of the same 
material as, and have a cross-sectional area equal to or 
exceeding that of the phase conductor at that point. 
The consumer’s earth continuity conductor E shall have 
a resistance not exceeding 4ohm when tested by a 
current of not less than 10 amp for not less than 5 min. 

Where P.M.E. is employed the I.E.E. Regulations 
state that it is desirable for the earthing lead at or near 
the consumers’ terminals to be connected to an effective 
earth electrode system (as at K and L in Fig. 7). 

The P.M.E. system is not accepted in some countries, 
and in some others the resistance to earth of the neutral 
conductor must be maintained at much less than 10 ohm. 
This system is permitted by U.S.A. Regulations, in 
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Fig. 8.—Conditions in P.M.E. system if a break occurs in the neutral 
conjunction with a specified connexion to earth of the 
consumer's exposed metalwork, which should not 
exceed 25 ohm. However, over there, residential con- 
sumers are usually fed from a three-wire system with 
earthed neutral point, and only 120 volts between each 
phase conductor and earth as compared with our 
standard of 240 volts. Also most rural areas have a 
piped water supply to provide a low-resistance earthing 
connexion for the consumer. 


Path of earth-fault current 

As will be seen from Fig. 7, earth-fault current passes 
through the consumer's earth continuity conductor E and 
returns to the neutral point of the supply through the 
neutral conductor. This fault current (indicated by the 
double arrows) and the out-of-balance load current, if 
any, (indicated by the single arrows) pass through the 
consumer’s excess-current devices so that the current 
will be cut off if it reaches a dangerously high value. The 
normal voltage existing between the exposed metalwork 
and earth will be the volt drop on the neutral conductor 
to the neutral point of the system, this being equal to the 
product of the impedance of the neutral conductor 
between these two points and the out-of-balance current 
and earth-fault current (if any) flowing between these 
points. 

In the event of an earth fault on an appliance which 
had its casing earthed but not connected to the neutral 
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of a P.M.E. system, the earth-fault current (I amp) 
would return to the neutral point of the system through 
the earth electrodes provided for the neutral. Unless, or 
until, the fault current was cut off by the consumer's 
protective devices the neutral, and exposed metalwork 
bonded to it, would be at a certain voltage to earth, equal 
to the product of the earth-fault current I and the 
impedance between the neutral conductor and earth. 
Dangerous conditions might arise if the latter impedance 
had a high value and, for this reason, the exposed metal- 
work of a// apparatus used on a P.M.E. system should 
be bonded to the neutral. 


Effect of interruption of the neutral conductor 

The P.M.E. system appears to offer no advantages, 
other than the saving of one conductor, which are not 
possessed by using a separate earth return conductor 
from the exposed metal to the earthed neutral point. 
It has the disadvantage that, in the event of interruption 
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Fig. 9.—Effect of load current and earthing resistances on voltages to earth on 240 
volt protective multiple earthing system having an open circuit in neutral 


of the neutral conductor as indicated in Fig. 8, the out- 
of-balance load currents (if any) will return to the neutral 
point through the earth and earthing electrodes. If the 
earth electrode of a consumer D happened to have a 
fairly low resistance an appreciable part of this current 
might pass through the earthing system of this consumer, 
as indicated. 

In Fig. 8 three consumers E, F and G are shown on the 
remote side of a broken neutral conductor of a system 
operating on a phase-to-neutral voltage of 240, the 
out-of-balance current I, of these consumers being 
equal to I,+I,+I1, amp, or W, Watts. If the total 
resistance between the earth and neutral on the remote 
side of the break is R, ohm, a voltage V., equal to 
I, R., will then exist between earth and consumers’ 
exposed metal bonded to that part of the neutral. If the 
total resistance between earth and the neutral on the 
transformer side of the break is R, ohm the consumers’ 
exposed metal bonded to this part of the neutral will then 
be at V, volts to earth, equal to I, R,. 

As will be seen from Fig. 9, the ratio of the voltages 
V. and V,. depends on the ratio R,/R,, and both voltages 
depend on the out-of-balance current I,, or out-of- 
balance load W,, Watts, of the apparatus on the remote 
side of the break from the transformer. There is thus a 
potentially serious risk of shock in the event of interrup- 
tion of the neutral conductor, even when the system is 
completely free from any earth fault. 
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The counterblow hammer has two opposed tups connected by a steel belt and pulley 
system. This new Massey design is notable for its compensating gear 


New Counterblow Forging 
Hammer 


In recent years there has been a considerable revival of 
interest among drop forgers in the Massey Counterblow 
hammer, a machine which was originally designed 
30 years ago and which has recently been completely 
redesigned by the makers, B. & S. Massey Limited, 
Openshaw, Manchester, to meet the severe working 
conditions of modern drop forging practice. 

The Counterblow hammer employs two vertically 
opposed tups, the lower tup rising to meet the upper 
one as the blow is struck. There are obvious advantages 
in this arrangement on weak ground, where vibration 
must be avoided or where the transport of a heavy 
anvil would be difficult. In the Counterblow hammer 
all the energy is absorbed in the forging: there is no 
anvil loss as in the fixed-anvil type. 

The redesigned Massey Counterblow hammers are 
made in a range of sizes number 6 to 40, the numbers 
indicating the blow energy in units of 1,000 metre- 
kilograms (43,500 ft Ib to 290,000 ft Ib). They normally 
operate on air (preferably hot) at a pressure of 6 to 7 
atmospheres, though steam of the same pressure can be 
used where it is desired to use an existing supply. 

As will be seen from the accompanying illustration, 
the entablature of the machine is of heavy welded steel 
construction. The cylinder is a steel casting and the tups 
are one-piece alloy steel castings with dovetailed recesses 
to take the dies. 
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Control is by Massey expansion valve gear which 
economizes in air or steam and gives instant control 
over stroke, and by hydraulic servo gear which 
minimizes hand or foot effort (hand operation is normal 
but a foot pedal can be added). 

A unique feature of the new design is a patented 
compensating gear for the two belt couplings of the tup 
operating gear. The motion of the lower tup is trans- 
mitted from the upper tup by two steel belts passing 
over pulleys, special lightweight belt steel connexions, 
rubber shock absorbers, and spherically-seated alloy 
steel adjusting bolts. The two pulleys are kept at equal 
loading by hydraulically connected compensating cells 
filled with a stable fluid of silicone base. This com- 
pensating device ensures equal belt tensions at all times 
and safeguards both tup and belt. An indicator shows at 
a glance the state of adjustment. 

Lubrication is by motor driven, automatic multi- 
feed pump electrically interlocked with the motor of the 
servo gear, thus ensuring that lubrication commences 
before the hammer is operated, and that the hammer 
cannot be worked should the lubricator motor fail. 


Large Mydraulic Hobbing 


Press 

A 5,000 ton hobbing press has recently been completed 
by The Hydraulic Engineering Company Limited, 
Chester, for the largest drop forging organization in the 
United Kingdom. The hobbing process, which has long 
been in use in the plastics industry, has only compara- 
tively recently been adopted by the drop forging industry, 
but is now arousing interest as a means of forming 
relatively simple moulds much more quickly and cheaply 
than the normal die sinking process. Dies for producing 
such things as spanners, small hand tools, rocking 
levers and small crankshafts are being made by hobbing. 

In the hobbing process, a die or mould is formed 
from a master die of special heat treated steel. The die 
is forced very slowly into a blank of normalized steel 
until the required depth is reached. The mould is then 
finished by machining, heat treatment and a final grinding 
or polishing operation. The speed of penetration must be 
as slow as possible to avoid splitting the blank. Speeds as 
low as 0-0] in. per min can be obtained by pump 
selection and a flow control valve. 

To increase its versatility and utilization, the press is 
so designed that it can also be used for hot forging, or 
cold flow forging, at a reduced tonnage and a higher 
ram speed. 


New Rawtplug Two-speed Drill 
A new, all-purpose, two-speed Rawlplug electric drill 
obviates the need to maintain one tool for slow speed 
masonry drilling. The lower speed of 420 rpm is for fast 
penetration of masonry with a Durium drill. The higher 
speed, of 1200 rpm, is suitable for all normal drilling 
work and the changeover is effected by a simple push-pull 
button. 

The drill has a pistol grip, a trigger operated motor 
switch and a quick release push button to lock the switch 
for continuous drilling. 

The chuck will take all sizes of drill up to * in. dia and 
operates on a self-tightening system which while providing 
a rigid grip is quickly opened by hand. 

The R.P.2. drill costs £15.5.0 complete with 9 ft of 
3-core cable. 





’ ° e y . 
Grinding Uranium 
Oxide Slugs 
The grinding of certain of the materials used in the 
production of nuclear energy, apart altogether from any 
question of radioactivity, necessitates certain precautions 
on account of the toxic character of the dust produced. 
The more usual methods of dust extraction cannot 
be 100% effective when applied to a centreless grinder 
due to the conditions imposed by the design of the 
machine, but the accompanying photograph shows 
one of the latest Wickman-Scrivener Model-O centreless 
grinding machines with special equipment designed by 
Arthur Scrivener Limited, of Tyburn Road, Birmingham, 
for this new and rapidly developing field of work. The 
machine when photographed was set up for grinding 
uranium oxide slugs, and it will be noticed that the 
equipment includes a transparent plastics hood with 
doors to give access to the machine controls when 
this is necessary, the work being fed to the grinding 
throat of the machine from the small vibratory hopper 
to be seen in the foreground. 

The machine shown has a grinding wheel 12 in. dia 
and a control wheel 7 in. dia, both 3 in. wide, the main 


driving motor being 5 hp. On small cylindrical work of 


this description, it is capable of a production of several 
thousand pieces per hour. 


Nuclear Reactor Trainer 


A special purpose 200-amplifier computer capable of 


setting up an electronic analogue of a complete nuclear 
power station is to be used by Calder Hall as a trainer 
for reactor operators. It is being built by Short Brothers 


& Harland Limited and will include a representation of 
the steam raising and electrical generation sections of 


the power station in order to demonstrate their various 
effects on the reactor. A mock reactor control desk is 
being designed by the Research and Development Branch 
of the Authority, and for this the simulator will provide 
the following information: average flux, coolant flow, 
the core inlet gas temperature and the three zone outlet 
gas temperatures, H.P. and L.P. steam pressures and 
flows, control rod positions, turbine speeds, and power 
output. Overall component error will not exceed one part 
in one thousand. 

The equipment will be housed in five standard Post 
Office type racks and a subsidiary console, thus following 
the design trends initiated in the new high accuracy 
SIMLAC computer recently announced by the Belfast 
company. The nucleonic core heat transfer simulation 
will be divided into three zones, each occupying one 
standard rack. The simulator has been so designed that 
any further splitting of the core can easily be covered 
by adding to the number of standard -racks. The heat 
exchange and turbo-alternator simulators are also 
grouped together and mounted in a twin-rack unit. 

As many as possible of the facilities devised for the 
SIMLAC computers are being incorporated in the simulator. 
These include push-button selection of potentiometer 
values and a clutter-free removable patch panel based on 
the SIMLAC design. The control simulation is accommo- 
dated in the console so that the various control figurations 
may be changed quickly and easily. The console also acts 
as a junction box for the interconnexion of the three 
reactor zones and the heat exchanger turbo-alternator 
group. The introduction of additional reactor zones 
will require only the laying of extra cable to the console; 
it will be unnecessary to touch the original equipment. 
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This machine is grinding slugs of uranium oxide and the transparent plastics hood 
is to retain toxic dust which is extracted by special equipment 


Borated Graphite Used in 
Dounreay Reactor 


For the first time special borated graphite blocks were 
used by the United Kingdom Atomic Energy Authority 
in the assembly of the shield which surrounds the fast 
breeder reactor vessel at their experimental station at 
Dounreay. The blocks were made and machined by 
The Morgan Crucible Company Limited at their works 
at Norton, near Worcester. This factory is not engaged 
in the production of nuclear pure material and was 
therefore chosen as one suitable for handling large 
quantities of boron compounds. The purpose of the 
borated graphite is to slow down fast neutrons and then 
absorb them in the shortest possible distance, thus 
providing a safety screen. 

Most of the borated graphite contained 0-3°% Boron, 
but some contained 5%, in both cases very uniformly 
distributed throughout the graphite. The blocks them- 
selves were machined to 500 different patterns. Some of 
the patterns were so intricate that wooden dummies 
had first to be made to ensure that it was practicable to 
machine them in graphite. As a final check, the layers of 
finished graphite blocks were assembled at Norton into 
their complicated form of eccentric circles. 

The blocks, painted with distinguishing coloured 
bands to avoid any risk of confusion with nuclear pure 
material, were then packed into cartons for the journey. 
Transport to Dounreay was by heavy lorry which made 
one round trip of 1,500 miles per week, taking the whole 
dry season of one year, some eight months in all. 


Electronic Image Intensifier 
for Viewing Nuclear Particles 
An electronic tube that can “see” a splitting atom or 
the faintest star has been developed by the electronic 
tube division of the Westinghouse Electric International 
Company, U.S.A. The new tube is an advanced type of 
image intensifier which amplifies the light entering at 
one end to produce an image as much as 3,000 times 
brighter on the fluorescent screen at the opposite end. 
The most important use of the new device is expected 
to be in the nuclear field where it will permit photo- 
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graphic records of atomic particle reactions. Two Uni- 
versity of Michigan physicists, Martin L. Perl and 
Lawrence W. Jones, have already used the tube in a 
luminescent chamber system to produce what are 
believed to be the first photographs, outside the U.S.S.R., 
of light from the path of a single atomic particle. 

Pictures never before possible can be taken with the 
tube of the minute light scintillations that occur when 
certain materials are struck by nuclear particles pro- 
duced by “‘atom smashers”. The nature of these fleeting 
scintillations provides information on the nuclear 
reaction being observed. In astronomy, the image tube 
can further intensify the output of telescopes when 
viewing very faint stars, or it could be used in satellites 
to obtain pictures of far distant stars and galaxies. 

The device can reintensify its own output simply by 
leading the light output back through the tube with a 
system of mirrors. It is said that four of the tubes feeding 
into each other with lenses would be able to produce a 
picture of a single photoelectron. 


Fuel Element Laboratory 
for Windseale 


The most advanced irradiated fuel element cave laboratory 
in the world is being installed in the blower houses of 
No. 2 reactor of the Windscale works, Cumberland, 
which closed down as a safety measure after the 
incident in 1957. The laboratory is designed to handle 
several thousand fuel elements a year from the nuclear 
power stations as well as from experimental reactors. 

The five major requirements which the facility has to 
meet are: (1) to permit superficial examination and 
radiography, (2) provide apparatus for sorting out 
failed from sound elements, (3) provide a means of 
taking the fuel rods out of the can in which they are 
contained without distorting either, (4) provide apparatus 
for dimensional and density measurements of the fuel 
rod, (5) enable sections of the can and fuel rod to be 
produced for passing to the metallurgical laboratory. 

All the work done on the elements from the time they 
arrive, will be by remote control machinery specially 
designed by Irwin and Partners and tested by them at 
their London headquarters. 


Gammagraph—a Check on 


Nuclear Radiation 

Looking like a white-painted bomb pointing skyward, 
30 in. high and 9 in. dia, the Gammagraph, Model 
65A, developed and manufactured by Electronic 
Instruments Limited, Richmond, Surrey, makes accurate 
and continuous measurement of gamma radiation in or 
out of doors. It will enable meteorological stations and 
local authorities to record gamma or background 
radiation as simply as they have for decades recorded 
temperature, barometric pressure, rainfall and hours of 
sunshine. It consists basically of an ionization chamber, 
18 in. long, containing a special mixture of gases under 
pressure, mounted vertically on a hermetically-sealed 
case containing the electrometer circuits and a clock- 
work-driven recorder. The recorder trace can be observed 
through a glass panel without opening the instrument 
and all controls are mounted internally to avoid un- 
authorized interference. Power for one month’s con- 
tinuous operation is provided by a conventional 12 volt, 
40 ampere-hour car battery. Except for one electrometer 
valve, the circuit is fully transistorized. Zero stability is 
better than 2% of full scale on any range for one month 
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and is largely independent of battery voltage and ambient 
temperature. 

The Gammagraph’s high performance is due to a new 
transistorized electrometer, which will drive a rugged | 
mA recorder to full scale with currents as low as 10~!2 
amps. Linearity and stability are assured by high 
overall feedback, yet the power consumption of the 
complete instrument is less than 0-5 W. 


TRIGA Reactors 


The reactors covered by the agreement whereby Vickers- 
Armstrongs will manufacture and sell General Dynamics 
Corporation’s General Atomics Division TRIGA atomic 
reactors in the United Kingdom are the standard Mark | 
(below ground) and Mark II (above ground) up to a 
maximum steady state operating level of 100 kW. 
They are designed for training, research and isotope 
production, as well as for medical and industrial applica- 
tions, and have received world-wide acceptance. 

The outstanding feature of these versatile reactors is 
the extraordinary degree of inherent safety because of the 
homogeneous fuel-moderator elements of uranium- 
zirconium hydride. The homogeneous mixture of fuel 
and moderator provides a prompt negative temperature 
coefficient which acts as an automatic self-regulating 
mechanism, thus preventing the core from overheating 
or otherwise damaging itself in the event of a power 
excursion. 

ia a 
English Electric 
o 

Organic Reactor 

The English Electric Company Limited who have 
hitherto devoted almost the entire resources of their 
Atomic Power Division to the development of the gas- 
cooled graphite-moderated reactor system, have now 
taken up the organic liquid cooled system by a collabora- 
tion agreement with North American Aviation Inc. 
Atomics International have carried out extensive 
research and development, much of it in association 
with the United States Atomic Energy Commission, 
for some years on the organic liquid cooled reactor, 
which shows considerable promise as a potential low- 
cost system particularly applicable to smaller nuclear 
power stations and also to nuclear marine propulsion. 





The Gammagraph is the 
first instrument developed 
to measure continuously 
the fall-out of gamma 
radiation indoors or out 
of doors, such as in the 
vicinity of a nuclear 
power station. It is 
powered by an ordinary 
car battery 





AS 


Paint alone is sprayed by this plant so there is no risk 
of overspraying. The hydraulic pressure is derived 
from air-line supply via air motor and pump 


a ° 
Airless Paint 

7 + 
Spraying 
The Hydra-Spray airless paint spray- 
ing system operates by use of high 
hydrostatic pressures, varying from 
1,000 to 3,000 psi. A reciprocating, 
double acting air motor, is coupled 
by a connecting rod to a reciprocat- 
ing double acting pump which 
multiplies the fluid pressure to 
twenty times the air pressure admitted 
to the air motor, e.g., with an incom- 
ing air line pressure of 80 psi the 
pump develops 1,600 psi fluid 
pressure. 

This high pressure is confined to 
the pump, to the Teflon tube and to 
the spray gun. The Teflon tube is 
reinforced with an external stainless 
steel wire braid and has a bursting 
pressure of 10,000 psi. The spray 
gun is fitted with a tungsten carbide 
nozzle to resist the 
abrasive paint when under high 
pressure. There is not, at any time, 
any pressure in the paint container 
(removed in photograph to show 
pump and paint agitator). 

Since Hydra-Spray does not use 
compressed air to atomize the paint, 
virtually all over-spray is eliminated; 
so effective is this reduction in 
over-spray that a saving is claimed 


of approximately three gallons of 


paint out of every ten gallons used. 

The Hydra-Spray is one of the 
most important items in the Graco 
range of equipment of which Alfred 
Bullows & Sons Limited, Long 
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erosion of 


Street, Walsall, Staffs, are the sole 
U.K. distributors. 


Slotted Blade Fans 


Collaboration between the General 
Dynamics’ Electric Boat Division, 
Groton, Connecticut, and Keith 
Blackman Limited, fan equipment 
manufacturers. London NI7, has 
resulted in agreements being reached 
to produce in Britain patented 
designs of axial fans with special 
slotted blade formation. 


Top, the slotted blade axial fan impeller. Bottom, the 
Keith Blackman Ax-Slot fan 


The slotted blade provides the 
means of boundary layer control. 
This offers the choice of higher 
efficiency or higher pressure ratios, 
or a combination of both. Boundary 
layer control also ensures that with 
higher pressure ratios and minimum 
losses due to turbulence and blade 
friction, the fan size, running speed, 
airborne noise and structure-borne 
vibration are all reduced. 

These revolutionary developments 
in design emanate from extensive 
research programmes undertaken by 
both companies. One application in 
the U.S.A. has been the introduction 
of slotted blade axial fans, with 
their emphasis on quietness, into all 
the nuclear-powered submarines (in 
the interests of maintaining silence 
to escape detection) as built by the 
General Dynamics’ Electric Boat 
Division. 

Many other industrial, general 
marine and aeronautical applica- 
tions present themselves for this new 
fan type which is to be marketed in 
Britain under the trade name 
**Ax-Slot”’. 


New Enamel Finish 


An entirely new stoving enamel 
finish which can be applied directly to 
metal surfaces without priming has 
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been introduced by Lewis Berger 
(Great Britain) Limited under the 
name “‘Bergercron”’. 

The new family of acrylic resins 
which forms the basis of Bergercron 
finishes permits of broad modifica- 
tions in solubility and film charac- 
teristics. Application can be made by 
all normal methods—spray, dip, 
roller coat, flow coating. Physical 
properties can be varied to provide 
utmost corrosion resistance and 
durability or extreme flexibility such 
as required in the fabricating opera- 
tions of the container industry. 


Adjustable 


a = 

Precision Dashpot 
The Kinetrol precision dashpot, 
which has already found numerous 
applications in the fixed-rate form, is 
now available in an adjustable-rate 
version. Any numerical value of 
damping within a 10:1 range may be 
obtained by setting the calibrated 
knob to the desired rate. The 
characteristics of this silicone-filled 
damper are the absence of friction, 
thus ensuring purely viscous resist- 
ance, and the elimination of leakage 
and backlash. This is because the 
shaft seal is a flexible rubber sleeve 
bonded to both the cover and the 
shaft, and there is no surface at 
which sliding occurs. The use of 
diecast components has permitted a 
large cut in the cost. Rates available 
are 2-0-2000 Ib-in./rad/sec. There is 
also a differential rate model which 
gives a large resistance in one 
direction only. The dashpot is made 
by Kinetrol Limited, Trading Estate, 
Farnham, Surrey. 


The adjustable version of the Kinetrol dashpot has a 
calibrated knob for setting within a 10:1 range 
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New Heat Transfer 
Medium 


A new heat transfer medium has 
been added to the range of phenol 
derivatives made by the Heavy 
Organic Chemicals Division of 1.C.1. 
Named “Thermex” (trade mark of 
Imperial Chemical Industries 
Limited) it is a eutectic mixture of 
diphenyl oxide and diphenyl in the 
respective proportions by weight of 
73-5 °% and 26:5 °, and is the first heat 
transfer medium of this type to be man- 
ufactured commercially in Britain. 

A highly desirable combination of 
physical properties makes Thermex 
particuarly suitable for liquid-phase 
and vapour-phase heating and cooling 
in a variety of industrial processes. 
It has a high boiling point (255° C) 
and low freezing point (12° C), and 
excellent thermal stability over long 
periods at temperatures up to 400° C. 
It has high heat transfer coefficients, 
particularly in the vapour phase; 
further, it is non-corrosive and 
presents a negligible fire risk. 

At high temperatures, Thermex 
operates at low working pressures. 
For instance, at 250° C, when steam 
is at a gauge pressure of 565 psi, 
Thermex is still in the liquid phase 
and at atmospheric pressure. At 
350° C, the gauge pressure of steam 
is 2385 psi whilst the comparable 
pressure of Thermex is only 80 psi. 
Furthermore, in vapour-phase heat- 
ing, very accurate temperature con- 
trol may be achieved simply by 
regulating the pressure. A_ single 
Thermex boiler may be used simul- 
taneously for several different con- 
suming points by adjusting the 
pressure at each point to give the 
desired temperature. 

Typical examples of industrial 
processes in which Thermex can be 
used are: the melting and spinning of 
synthetic fibres; the distillation and 
processing of fats, vegetable oils, 
petroleum fractions, and other high- 
boiling products; the concentration 
of sulphuric acid and caustic soda 
solutions: the processing of plastics 
and rubber products by extrusion and 
moulding techniques; and the manu- 
facture of paints and varnishes. 


Headband 

Magnifier 

In these days of intricate close work 
and the examination of minute 
detail, any magnifying unit that can 
be used without personal fatigue 
whilst leaving both hands free, is 
particularly welcome. Ellis Optical 
Company, Mayday Road, Thornton 
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SINE TABLE.—This 5 in. sine table is made by 
Grey & Rashton (Precision Tools) Limited, Coventry, 
from hardened tool steel, ground and lapped to British 
Standard. The ground Vee is parallel to the sides and 
end and side stops are provided; the side stop being 
reversible. The table dimensions are 6 in. 24 in. 


Heath, Surrey, have designed and 
produced a headband magnifier that 
makes examination of minute detail 
most easy since it provides magnifica- 
tion with good stereoscopic effect. 
The lenses are accurately ground 
with the requisite prismatic effect to 
prevent eyestrain, even when worn 
continuously. The focal distance is 
approximately 8 in., the field of view 
large, with a magnification of 24 times. 


The Ellis headband magnifier. It has a magnification 

of 24 times, may be worn over spectacles and the lower 

side of the hood being open allows unrestricted down- 
ward vision 


Constructed of a strong, 


light 
weight plastic material it can be 


worn for long periods without 
discomfort. The hood, by extending 
over the top and sides, shields the 
eyes from glare, whilst the object 
viewed may be under the most 
brilliant illumination. The lower side 
is open, allowing unrestricted down- 
ward vision, an advantage at once 
apparent to those using small tools, 
or wishing to make notes, both 
hands being free for this purpose. 
Spectacle wearers can use this 
magnifier without removing their 
glasses. The price is 36/-. 


Stripeoat for Spray 
Booths 


Unless spray booths have side water 
walls as well as the normal rear water 
wall, it is virtually impossible to 
keep overspray from building up 
where is is not wanted. Even with 
semi-automatic spraying when the 
amount of paint or sprayed material 
is carefully regulated to prevent 
wastage, some paint will adhere to 
the inside of the booth. Aerostyle 
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Limited, Sunbeam Road, North 
Acton, London NWI10, now market 
a rubbery material called “‘Strip- 
coat” which can be sprayed or 
brushed on to the sheet metal work, 
laid on slightly more thickly than a 
normal coat of paint. When the 
booth is cleaned, all that is necessary 
is to scrape up one corner and strip 
off the coat which comes away in 
one piece with the overspray paint 
from many hours of booth opera- 
tion, in a matter of a few minutes. 


= - 
Aluminium-coated 
Sheet Steel 
A new material, mild steel sheet hot 
dip coated with aluminium and 
already in widespread use in the 
U.S.A., is now in production in 
Britain in a limited range of sizes and 
gauges by Coated Metals Limited, 
Palmerston House, Bishopsgate, 
London EC2. “‘Aludip” as it is 
called, has the property, unique for 
a low cost material, of very good 
resistance to heat and to corrosion, 
especially in sulphurous atmos- 
pheres, and can therefore be used for 
the fabrication of heat exchangers, 
silencers, exhaust systems. It can be 
worked up by the usual sheet metal 
working processes, including seam 
and spot welding. The surface is 
reasonably smooth and attractive 
and needs no further surface treat- 
ment, other than decorative if 
required. 


Flexible 
High-speed Steel 
Hacksaw Blades 


A new hacksaw blade in 10 in. and 
12 in. } in. sizes has been intro- 
duced by J. Stead & Co. Limited, 
Manor Works, Cricket Inn Road, 
Sheffield 2. Named the “Steadfast” 
it is of high-speed steel, but only the 
teeth are hardened, thus the blade is 
very flexible and is free from the 
frequent breakage which occurs with 
fully-hardened blades in the hands of 
unskilled labour. The prices of the 
new blades are the same as for other 
high-speed steel hacksaw blades. 


Factory Seats 

What is said to be the cheapest 
factory seat in the world is being 
marketed by General Trade Equip- 
ment Limited, Seymour Place, 
London WI. It is made in six 
different heights at 2in. intervals 
from 20 in. to 30 in. of light angle 
and steel strip with vulcanized fibre 
back and seat. The non-scratch feet 
can, if required, be screwed to the floor 
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Production Tooling Equipment. By 
S. A. J. Parsons. London, 1960; 
Cleaver-Hume Press Limited. 28/- 
net (by post 29/1). 328 pp. 54 = 84 in. 

This book has the distinction of 
being officially approved, in the 
subject of tool design, for the 
Associate Membership Examination 
of the Institution of Production 
Engineers. It covers jigs and fixtures, 
cutting tools, tool layout, and gauges, 
and deals also with econumic aspects 
of tooling up and with the general 
topics and fundamentals relevant to 
the subject. 

In the chapters on jigs and 
fixtures a full range of applications 
is covered—drilling, milling, turning, 
grinding, broaching—and details 
given regarding locating and 


clamping, indexing, and the use of 


pneumatic and hydraulic devices 
Cutting tools are covered with 
similar completeness—materials, 
single-point tools, multi-edged rotary 
tools, form tools, thread-producing 
tools, broaches—and there are, 
notably, sections on micro-drilling, 
the design of high rake milling 
cutters, and the design of tools for 


surface broaching. The discussion of 


tool layout covers capstan, turret and 
auto-lathes, and single-spindle and 
multi-spindle automatics. 

The treatment is detailed and the 


book is well illustrated. It is clearly 
a useful book to have for reference 


in practical work; its additional 
purpose as a text for study is 
enhanced by an appendix containing 
typical examination questions. 


Applied Heat for Engineers. By 
J-B. O. Sneeden. Glasgow, 1959; 
Blackie & Son Limited. 25/- net 
(by post 26/6). 380 pp. 5484 in. 
Between theoretical engineering 

thermodynamics and the description 

of machinery there is a practical 
field for the study of the application 
of principles, the making of calcula- 
tions and the discussion of efficiency 
and performance. This field is re- 
ceiving a good deal of attention from 
technical authors and there are some 
good books devoted to it, and this is 
certainly one of them. The man who 
is more at ease with the machinery 
than the purely scientific side, and 
the scientifically inclined who wants 
an introduction to the practical view 
will both be satisfied with it. The 
author deals with real things, and 
introduces his calculations and ex- 
planation of principles as and when 
they become useful. He covers diesel 
engines, steam power plant, blowers 
and compressors, the gas turbine, 
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and refrigeration plant. Also treated 
are the Carnot, constant volume, 
constant pressure and diesel cycles, 
the thermodynamic properties of 
gases and vapours, fuels and com- 
bustion, the transmission of heat, 
expansion, and the various funda- 
mentals on which any study of the 
subject must necessarily be based. 


Rubber to Metal Bonding. By S. 
Buchan. London, 1959; Crosby 
Lockwood & Son Limited. 42/- 
net (by post 43/2). 300 pp. 54> 
84 in. 

Although there is now quite a 
wide choice of agents for bonding 
rubber to metal, the original process 
based on brass plating is still the 
most used. It involves the use of 


books 


plating solutions and plant, metal 

alloys, compounded rubber whether 

natural or synthetic, moulds and 
moulding plant, and _ specialized 
methods of testing. All these tech- 
nologies are treated thoroughly in 
this book, always strictly in relation 
to the one object, and to the extent 
of the first 13 chapters. Then follow 
five chapters on bonding agents 
thermoplastic, halogenated rubber 
derivatives, the polyisocyanates and 
others, and on the bonding of 
vulcanized rubbers. An important 
chapter is that on the design of 
rubber bonded components-—like 
some other processes a little thought 
at the design stage, tempered by 
some knowledge of the bonding 
processes and the materials em- 
ployed (such as the book provides) 
can make all the difference in the 
success of the product. 

Notes on Pipework Design. By A. A. 
Smith. 1959; The Association of 
Engineering and Shipbuilding 
Draughtsmen, Richmond, Surrey. 
3/6 net (by _ post 3/10). 
75 pp. 548 in. 

A great deal of ground is covered 
concisely in this pamphlet which 
certainly provides an admirable 
introduction to an important subject 
and one which has not yet acquired 
the literature it deserves. Piping is 
too often regarded as a minor 
adjunct to the plant or machinery of 
which it forms a part, whereas in 
truth it provides the veins and 
arteries of a system and should be 
accorded consideration commen- 
surate with its importance. There is 
all the information here for sizing 
pipe for different fluids, laying it out 
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properly, providing fittings and 
making provision for working re- 
quirements. There is a lot of practical 
detail of the kind that only comes 
from experience and this alone makes 
the pamphlet an advanced starting 
point for anyone coming fresh to the 
subject. 


Hot Dip Galvanizing. London, 1959; 
Zinc Development Association. 
60/- net (by post 61/6). 355 pp. 
6 x 94 in. 

This book contains 
proceedings of the Fifth Inter- 
national Conference on hot dip 
galvanizing held in June, 1958, in 
Holland and Belgium. It gives a 
great amount of technical informa- 
tion and data, all of it presented, due 
to the editing, in a systematic and 
useful form. Various aspects of the 
process are treated and also strip 
and wire galvanizing. There is a 
useful section on paint on galvanized 
steel and another on _ materials 
handling. The philosophical aspect 
is treated in a discussion of human 
progress through technical progress 
and the contribution made by gal- 
vanizing. 


the edited 


The Geometry of Conical Pipes, 
Bends and Joints. By W. Sellar. 
1959; The Association of En- 
gineering and Shipbuilding 
Draughtsmen, Richmond, Surrey. 
3/6 net (by post 3/10). 50 pp. 
548 in. 

The economy of making sheet 
metal pipes and fittings is closely 
related to design, and as it is possible 
to design for the minimum use of 
special tools and formers the re- 
lationship is particularly important 
when small quantities have to be 
made. In this pamphlet the author 
enlarges on a simple principle to 
cover the whole of the geometry of 
pipework including enlargers and 
reducer angled branches, bends, 
tees, etc. 


An Introduction to Product Design 
and Tooling. By S. C. David. 1959; 
The Association of Engineering 
and Shipbuilding Draughtsmen, 
Richmond, Surrey. 3/6 net (by 
post 3/10). 56 pp. 54.8 in. 

The author of this pamphlet writes 
for the young beginner and neglects 
no point, however small, which is 
required on his first being introduced 
to the art of the jig and tool drawing 
office. The methods he describes are 
those of the modern mass producing 
factory using the best equipment. 
Examples are given of standardized 
procedures. 


1960 





BOOKS 


Plant Engineering Handbook. Edited 
by William Staniar. New York, 
1959, McGraw-Hill Book Com- 
pany Inc., London; McGraw-Hill 
Publishing Company Limited. 
£9 2s. Od. net. (by post £9 4s. 6d.). 
2,482 pp. 6 x Yin. 

The price of this book works out 
at about a penny a page, and that is 
throwing in the good binding for 
nothing. This may seem to be an odd 
way of introducing a book, but since 
the price is out of the usual run of 
technical books it seems worth 
while getting the perspective right: 
it is good value. 

Some of the 42 sections are 
peculiarly the province of the plant 
engineer, others he shares with other 
kinds of engineer, but as treated in 
this handbook the subject is always 
as the plant engineer sees it and the 
tools offered are those he needs for 
his particular work. The scope is 
comprehensive and ranges from 
practical management through all 
kinds of power generating and using 
plant—steam, gas, air, electric and 
fluid—to details like packings, 
bearings, rubber hose, carbon and 
graphite. Engineered plant main- 
tenance, water treatment, process 
instrumentation and process air 
conditioning are examples of special 
plant engineering subjects treated, 
and among essential auxiliaries are 
rated industrial painting, founda- 
tions, heating, welding and brazing, 
lubrication and industrial glass. There 
are numerous other topics like 
vibration, graphical mathematics, 
industrial electronics and _ heat 
transfer; and also essentials to a 
modern approach like materials 
handling, electrical speed control 
and automation. 

This survey does not nearly 
represent the coverage offered in this 
voluminous yet concise and amply 
illustrated text. Suffice it to add that 
this is a second edition which appears 
as a result of the success which 
attended the first. 


Locomotive Tests.—Bulletin No. 20 
of the British Transport Com- 
mission deals with performance and 
efficiency tests carried out on the 
British Railways modified Merchant 
Navy Class 3-cyl. 4-6-2 express 
passenger steam locomotive No. 
35020. The engine as modified has 
separate valve gear on each of its 
three cylinders and _ the tests 
described establish the principal 
relations involved in the conversion 
of heat into useful mechanical work 
and the principal factors involved 
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in this conversion that are of 
especial value in design problems. 
The greater part of the bulletin is 
given over to the presentation of the 
results of the tests in tabular and 
graphical form. Copies can be ob- 
tained from the Chief Publicity 
Officer, British Transport Commis- 
sion, Room 268, 222 Marylebone 
Road, London NWI. Price 10/-. 


Education and Training in Chemical 
Engineering.—A new pamphlet 
published by The Institution of 
Chemical Engineers contains a 
unique collection of information on 
scholarships, courses and appren- 
ticeship training schemes in chemical 
engineering. Designed primarily for 
the benefit of school boys and girls 
who have shown interest in a career 
in chemical engineering, the new 
pamphlet is supplementary to the 
more philosophical pamphlet 
““Chemical Engineering: A Career”. 
It will also be of interest to many 
chemical engineers and others in 
industry who have a professional 
interest in matters relating to the 
education and training of chemical 
engineers. A copy will be sent free of 
charge to any person on written 
application to the Institution, 16 
Belgrave Square, London SWI. 


European Free Trade Association.— 
The new F.B.I. booklet “‘European 
Free Trade Association” gives in 
brief the historical background lead- 
ing up to the signing of the Outer 
Seven Convention and provides a 
commentary of the terms of the 
Convention itself. The objects of 
the Convention are set out and then 
the booklet deals with the sections 
of the Convention covering import 
duties, import quotas, definition of 
origin and deflexion of trade and 
the escape clauses included to safe- 
guard members of the Outer Seven 
in the event of any deterioration in 
their balance of payments. or 
difficulties experienced in any 
particular sector of industry. 
Appendices give the basic materials 
list, details of the special provision in 
the Convention for Portugal and a 
series of charts giving vital economic 
data on each of the member countries 
at a glance. The price of the booklet 
is 7/6 from the Federation of British 
Industries, 21 Tothill Street, London 
SWI. 


ASTM References on Fatigue.— 
This list of references to articles 
published in 1958 dealing with 
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fatigue of structures and materials is 
a continuation of a series started in 
1950, and consists of 76 duplicated 
pages with 386 references. All nine 
reference volumes dating back to 
1950 are available for $15. Copies of 
the book may be obtained from 
ASTM Headquarters, 1916 Race St., 
Philadelphia 3, Pa. at $3.50 each. 


Bibliography on Filing, Classification 
and Indexing Systems.— Available 
from the Engineering Societies 
Library, 29 West 39th Street, New 
York 18, N.Y. at $2, this 33 page biblio- 
graphy is prepared for engineers and 
librarians concerned with organizing 
their own files or the files in the 
engineering offices or libraries where 
they work and relates to books, 
pamphlets and magazine articles on 
filing, classification and indexing, 
etc. There is a subject index as well 
as an introduction, in which selection 
and use of the systems are discussed. 





New Standards 


B.22 Bayonet Cap Lampholders of 
Moulded Insulating Material. 
Supplement No. | (1959) to B.S. 
52:1952 (P.D 3559). Price 5/- net. 
This supplement applies solely 

to B.22 bayonet cap lampholders 
made of insulating material and 
suitable for tungsten filament lamps 
used for general lighting service. One 
object is to ensure interchangeability 
of parts, particularly of the shade 
carrier rings. A protective shield can 
be used instead of a shade carrier 
ring when required. Moulded 
insulated lampholders are subject to 
some shrinkage as a result of heating 
during service, and this shrinkage 
is not constant with any one design: 
the dimensions and tolerances for 
screw threads now specified provide 
for variations in manufacture and 
for dimensional changes during the 
life of the shade carrier ring. Tests 
are included to ensure satisfactory 
quality of design and manufacture. 





Electronic Valve Bases, Caps and 
Holders (B.S. 448: sections BSG/F 
and B7E/F). Price 2/- each net. 
These new sections specify the 

base and bulb outline dimensions of 

the B5G/F and B7E/F sub-miniature 
valves with flexible connecting leads. 

Gauges for checking the lead spacing 

and the bulb outline dimensions are 

also specified. 

2 Park Street. 


British Standards Institution, 


London, WI 
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HAGK SAW BLADES 


‘Eclipse’ hacksaw blades and other tools are made by James Neill & Co. (Sheffield) Ltd. and are obtainable from all tool distributors. 
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BUSINESS & PROFESSIONAL 


Personal 
Mr. K. W. Sims has been appointed export 
promotion manager of C. C. Wakefield 
& Co. Limited, parent company of the 
Castrol Oil Group. 


Marles, B.Sc., A.C.G.L, 
has been appointed tech- 
Ransome & Marles 
Limited, Newark-on- 


Mr. Alan J. 
A.M.I.Mech.E., 
nical manager of 
Bearing Company 
Trent 


IRON AND STEEL RESEARCH 
announces that Mr. S. S. 
Carlisle, M.Sc., A.M.I.E.E., head of the 
physics department, has been appointed 
an assistant director. He will be especially 
co-ordination of the 
automation and 


THE BRITISH 
Association 


concerned with the 
Association's 
information handling which is now a vital 


part of the research programme 


work on 


Peterborough, an- 
overseas 
manufacturing division under 
the directorship of Mr. K. E. Woollatt, 
former director of administration. 


F PERKINS LIMITED, 


nounces that it has formed an 


operations 


Mr. O. D. Gwilliam has been appointed 
assistant general manager of Foster, Yates 


and Thom Limited, Blackburn. 


BRITISH CALLENDER’S CABLES 
Limited announce that Mr. T. C. Johnston, 
formerly general manager of Metropolitan 
Electric Cables and Construction Company 
Limited, has joined the company as regional 
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manager (Eastern Region) 


and Mr. R. J. Welsh 
have their directorships with 
the Glacier Metal Company Limited. 
Mr. F. B. McPherson has been appointed 
a director of The Genuine Thin Wall 
Bearing Company Limited (wholly-owned 
subsidiary of The Glacier Metal Company 
Limited). 


Mr. F. W. Tomlinson, managing director 
of Pyrotenax Limited, Mr. J. M. Willey, 
director and general manager of Murex 
Welding Processes Limited, and Mr. P. S. 
Bryant of Murex Limited, have been 
appointed to the board of Murex Limited, 
Rainham. Mr. Tomlinson has also been 
appointed to the board of Murex Welding 
Waltham Cross. 


Mr. D. J. Clarkson 


ie ee 


Processes Limited, 


Mr. W. R. Dearden, A.M.I.Mech.E., has 
been appointed southern area manager for 
Highfield Gear & Engineering Co. Limited. 


BAKER PERKINS announce that Mr. F. 
Arnold Wilson, has joined the company’s 
foundry machinery department in a part- 
time capacity as foundry machinery adviser 
to their Bedewell Division, Hebburn-on- 
Tyne. 
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Mr. J. S. Bright, who joined C.A.V. Limited 
last year from F. Perkins (Canada) Limited, 
has been appointed service manager of the 
company where he will be responsible for 
control and co-ordination of all aspects of 
C.A.V. service at home and overseas. 
Mr. C. W. Billington continues as service 
manager for the U.K. and is responsible to 
Mr. Bright. 


Mr. R. E. F. Sykes, A.M.1.W.M., has been 
appointed general manager of Griffin & 
George (Laboratory Construction) Limited. 
Mr. Sykes succeeds Mr. A. E. Lambert, 
who ha’ retired from the company. 


UNper the direction of Mr. Ewen M‘Ewen, 
director of engineering, Europe, Dr. B. F. 
Willetts, Ph.D., M.Sc., A.M.I.Mech.E., 
M.I.Plant E., is now chief engineer, United 
Kingdom, of Massey-Ferguson. Two assist- 
ant chief engineers, Mr. L. E. Summerfield 
and Mr. H. R. Jenner, will be under Dr. 
Willetts. 


SurroLk IRON Founpry (1920) Limrreb, 
Stowmarket, announce the appointment of 
Mr. W. E. A. Williams, formerly the 
company’s London and South East area 
representative, as sales manager. Two new 
representatives have also been appointed: 
Mr. G. A. Edmunds, who has taken over 
Mr. Williams’ representation in London 
and the South East, and Mr. S. E. Wither- 
ington, who has been appointed as Birming- 
ham area representative in the place of 
Mr. E. Christie, who has returned to 
headquarters at Stowmarket owing to 
ill-health. 


Crorrs (ENGINEERS) LimiTeD, Bradford, 
Yorks, announce the appointment of Mr. 
G. W. Wells, Mr. D. R. Emery, Mr. A. W. 
Mills, and Mr. W. E. Kimbley as technical 
sales representatives at the London office. 
Mr. S. Wheatley succeeds Mr. C. R. Jones 
(resigned) as Bradford Area manager, and 
Mr. W. Green has been appointed represen- 
tative there. 


Mr. C. B. Cornelius has been appointed 
works manager of A. J. Flatley Limited, 
Kingston Mill, Cobden Street, Salford, 
Lancs, responsible for all matters concern- 
ing production of dryers, washing machines, 
convector heaters, central heating equip- 
ment and other domestic appliances which 
are shortly to be in production. 


Mr. J. L. Steane has joined the staff of the 
Bronx Engineering Company Limited, in 
the position of sales engineer. He has a 
wide experience of the equipment manu- 
factured for the sheet and plate metalwork- 
ing industries and will have special respon- 
sibilities for areas extending from the 
North Midlands to the North of England. 
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A.E.I. (RuGspy) Limrrep, formerly the 
British Thomson-Houston Company Limi- 
ted, announce the appointment of Mr. D. 
Edmundson, B.Sc., M.LE.E., as general 
manager, Rugby works. This will enable 
Mr. H. E. Cox, who has been general 
manager since 1957, to devote his time to 
the duties of deputy director of manufacture. 


Mr. G. P. Thompson, until recently manager 
of transformer factory at Rugby works, has 
been appointed manager— Manufacturing 
A.E.1. (Rugby) Limited. 


Mr. Frank W. Townsend, M.B.E., manager of 
the model shop and test gear department of 
The Plessey Company Limited at Ilford 
retired recently after 28 years service with 
the company. 


Mr. C. D. Wild has been appointed service 
manager at the Clay Cross branch of 
Bowmaker (Plant) Limited at Willenhall. 
Bowmaker (Plant) Limited also announces 
the appointment of Mr. V. L. Mullowney, 
B.Sc., A.M.LC.E., as their area manager 
for South Wales 


ORGANIZATIONAL changes announced by 
Mobil Oil Company include the appoint- 
ment of Mr. B. R. Fraser as manager of a 
new manufacturing department to be located 
in the head office at Caxton House, Tothill 
Street, London SW1. Mr. J. W. Bartholomew 
succeeds Mr. Fraser, at Coryton, and 
Mr. C. E. Bean, operating superintendent, 
isappointed assistantrefinery manager. 


Mr. Lionel Fraser is to resign from the 
board of Babcock & Wilcox, Limited after 
the Annual General Meeting due to be held 
on May 26, 1960. Sir Kenneth Hague, 
deputy chairman, will succeed Mr. Fraser 
as chairman of the board from that date 
and Sir Reginald Verdon Smith has been 
appointed deputy chairman. 


Bascock & WiLcox Limrrep also announce 
the following changes in staff appoint- 
ments: Mr. A. S. Peacock, A.M.I.Mech.E., 
M.Inst.F., is appointed purchasing con- 
troller; Mr. J.S. Greenhalgh has relinquished 
his appointment as purchasing controller to 
become manager, Construction Equipment 
Division. The headquarters of the new 
constructional equipment division will be 
in Lynton House, 7-12 Tavistock Square, 
London, W.C.1. 


FERRANT!I LimireD announce the following 
appointments: Mr. W. D. H. Gregson has 
been appointed assistant general manager 
of the company’s Edinburgh factory. 
Mr. J. P. Newberry succeeds Mr. Gregson 
as London Area Manager, and Mr. P. 
McGregor becomes senior transformer sales 
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No. 1200. Three dozen Assorted 
Light Expansion Springs, suit- 
able for carburettor control, 
etc. 13/6. 


No. 98A. Three dozen Assorted 
1” to 4” long, 4” to }?” diam., 
19G to 15G. 5/6. 
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No. 753. Three dozen Assorted 

Light Expansion }” to 4” diam., 

2” to 6” long, 22 to 18 S.W.G. 
6 





No. 760. Three dozen Assorted 
Light Compression Springs. | 
to 4” long, 22 to 18 S.W.G.., 
}” to $” diam. 6/6. 





No. 757. Extra Light Com- 
pression, | gross Assorted, 4” 
to &” diam.., ’ 


27 to 19 S.W.G. 





Have you a Presswork problem? 


If so, the help of our Design Staff is yours for the asking. 








Really interested in Springs? 
“Spring Design and Calcula- 
tions”’ 9th Edition tells all 
post free 12/6 





Cut Production Costs with 
Terry’s Wire CIRCLIPS. We 
can supply immediately from 


Stock from @ to 








No.758. Fine ExpansionSprings. 
1 gross Assorted }” to }” diam., 
$” to 2” long, 27 to 20 S.W.G. 
15/-. 


Looking for good Hose Clips? 
Send for a sample of Terry’s 
Security Worm Drive Hose 
Clip and price list. 
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No. 1217. One gross 
Assorted Springs. A complete 


Garage Service Kit. 42/- each. 


We know exactly how difficult 
it is to find springs for 
experimental work . . . we’ve 
been making quality springs for 
over 100 years. So, we confidently 
offer you our excellent range of 
small boxed assortments which 
covers a very wide range. 

We can only show a few boxes. 
Send us a p.c. for our full list. 
If ever you are stuck with a 
spring problem let our Research 
Department put their long 
experience at your disposal. 


. 


HERBERT TERRY 
& SONS LTD 
Redditch, Worcs. 


(Makers of Quality Springs, Wireforms 
and Presswork for over 100 years) 
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engineer, London Area. Mr. J. C. Heywood 
has been appointed sales manager of the 
electronics department and is succeeded in 
the instrument department by Mr. H. L. 
Harrison as departmental sales manager. 


Obituary 

WE regret to record the death, at the age of 
53, of Mr. R. W. Harris, director and 
general manager of Aircraft Steel Structures 
Limited, of Acton, a subsidiary company 
of Simms Motor & Electronics Corporation 
Limited. 


WE regret to record the death of Mr. H. W. 
Taylor, production superintendent at the 
Ekco radio factory. Mr. Taylor, who was 
51, joined Ekco in 1939 as a chargehand at 
the Southend factory. 


Addresses 

W. R. SKINNER LIMITED, service subsidiary 
of the Weir Group in London and South 
East England, has changed its name to 
Weir, Drysdale Service (London) Ltd. The 
address, at Caxton Street North, E16, 
remains the same. 

APPLICATIONS and enquiries relating to 
import licensing should now be addressed 
to the Board of Trade, Tariff and Import 
Policy Division, Horse Guards Avenue, 
London, S.W.1. Telephone Number, 
TRAfalgar 8855. 

METALOCK (BRITAIN) Limirep, London, 
have opened a branch in Birmingham at 
Windsor Chambers, .Bearwood Road, 
Smethwick 41 (Telephone Bearwood 2799), 
under the managership of Mr. A. K. 
Hughes. 


THe London branch office of Beldam 
Asbestos Company Limited and Auto- 
Klean Strainers Limited formerly at 
Wormwood Street, is now at 109 Fenchurch 
Street, EC3. Telephone No. ROYal 1148 
(2 lines). 


THE Bristol branch office of Brook Motors 
Limited is in larger and more convenient 
premises at the Refuge Assurance Building, 
18 Baldwin Street, Bristol 1. The telephone 
number remains unchanged. 


SGB BuILDING EQurPMENT DrvisIon is the 
new title of the Hire and Sales Division of 
Scaffolding (Great Britain) Limited. The 
Division’s head office and works are at 
Mitcham, Surrey. 


Tue telephone number of the Erith Works 
of the Power Cables Division of British 
Insulated Callender’s Cables Limited has 
been changed from ERITH 3030 to 
ERITH 33030. 


A New branch office of Clarkson 
(Engineers) Limited has been opened in 
Coventry at 119 Leicester Causeway. 
Telephone number, Coventry 62724. 
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THe formation of a Hydraulic Servo 
Division is announced by Baldwin Industrial 
Controls, Baldwin Instrument Company 
Limited, Lowfield Street, Dartford, Kent 
to offer a comprehensive service for the 
application of hydraulic servo techniques to 
problems of production and experimental 
engineering. Mr. J. C. Wells is chief 
engineer of the new division. 


Contracts and 


Work in Progress 

AEI-Birtec Limitrep, Erdington. Two 
continuous pusher furnaces for annealing 
malleable iron for whiteheart and black- 
heart castings respectively. 

Contract for the supply, through Brefcon 
Limited, of two adsorption dryers and an 
inert gas generator of 15,000 c.f.h. capacity 
for new oil refinery in Brazil. 


AEI (RuGsy) Limirep. Contracts totalling 
almost £2m. for the supply of practically 
the whole of the electrical equipment for 
Colvilles new cold reduction plant at 
Gartcosh, near Ravenscraig, Scotland. For 
Colvilles new hot mill at Ravenscraig, 
AEI are to supply a large number of type 
MDX motors and various Ward-Leonard 
equipments for operating the overhead 
cranes. 


AEI (WootwicH) Limitep.—Contracts 
placed with AEI Telecommunications 
Division for 10,200 Centenary Neophone 
telephones by the Irish Posts and Tele- 
graphs Department. 


AEI Limrtep, Turbine-generator division.— 
Order for second 550-MW turbine generator 
set for C.E.G.B. Thorpe Marsh power 
station. Total contract value, £3}m. 


WINSTON ELECTRONICS LiIMmITED.—Order 
valued at £12,000 for the Winston-Green 
blood pressure follower received from 
North America, following the demon- 
stration visit of the company’s managing 
director and chairman, Mr. F. Winston 
Reynolds, and the technical director, Mr. 
Roger F. Laurence. Firm enquiries have 
also been received from over 350 American 
hospitals and medical schools. 


Wittaim Bospy & Company LIMITED.— 
Awarded contracts valued at £16,000 for 
dealkalization/base exchange plants by 
George Wimpey & Co. Limited, for the 
Union Carbide works at Hythe, Hants. 


ENGLISH ELectric COMPANY LIMITED.— 
Comprehensive contract for all the 
electrical equipment in three steel rolling 
mills from Colvilles Limited for their new 
Ravenscraig plant. 


Fawcett Preston (M.I. Group).—Order 
for a thermatic extruder from an Italian 
cable manufacturing company, Romeo 
Porta, near Milan. 
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TAYLOR ELecrricAL INSTRUMENTS OF 
Slough (M.1. group).—Orders for more than 
4,000 of the new edgewise meters. 


Avo Limirep (M.I. Group).—Contract from 
the U.K.A.E.A. for the installation of the 
Criticality Incident Detection System. 


BROOKHIRST IGRANIC (M.I. Group).—Order 
worth £50,000 from Colvilles Limited for 
14 sets of magnet crane controls. 


GrirfIn & GeorGe Limrrep, Alperton. 
Further order value £8000 for six gas- 
liquid chromatographic analysis apparatus 
received from China. 

SCHLOEMANN AKTIENGESELLSCHAPFT, 
Dusseldorf.—Contract placed by Appleby- 
Frodingham Steel Company Lim ted, 
Scunthorpe, for high-duty universal beam 
mill. 


HEENAN & Froupe Limrrep.—Order from 
AEI (Manchester) Limited for a second 
Froude DPX 345 D dynamometer. 


MITCHELL ENGINEERING LimITED.—Con- 
tract value £2m. from Richard, Thomas 
and Baldwin Limited for mechanical 
handling equipment for their new Spencer 
steelworks at Llanwern, near Newport. 


Humpureys & GLasGcow (Canada) Limirep. 
—Construction work recently begun on a 
major extension to  B.A.-Shawinigan’s 
petrochemical plant at Montreal. 


Business Developments 
Trading Agreements 
AN agreement is 
Continuous Casting Company Limited of 
Weybridge, Surrey, and Low Moor Alloy 


announced between 


Steelworks Limited, of Bradford, for 
technical collaboration. The latter company 
has developed continuous casting of 
Stainless and alloy steels slabs, blooms 
and billets. Continuous Casting Company 
Limited, which is associated with Davy & 
United Engineering Company Limited and 
Newton Chambers & Company Limited, 
is a licensee for the BISRA processes of 
continuous casting. 

A NEW company in Western Germany to 
be known as Mecano-Simmonds, G.m.b.H. 
with headquarters at Heidelberg, is 
announced by Simmonds Aerocessories 
Limited, Treforest, South Wales, a member 
of the Firth Cleveland Group. Formed for 
the purpose of manufacturing and selling 
Spire speed nuts and other fastenings, 
Mecano-Bundy G.m.b.H. is owned jointly 
by Mannesmann A.G., Diisseldorf, tube- 
makers, and The Bundy Tubing Company 
of America, both of whom will be partners 
of Simmonds in the new enterprise. 


Company Acquisitions 

A SUBSTANTIAL interest in N. V. Roto-Finish 
Maatschappij, Rotterdamseweg 370a, 
Delft, Holland, has been acquired by 
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Roto-Finish Limited of Mark Road, Hemel 
Hempstead, Herts. 


AMBER CHEMICAL INDUSTRIES LIMITED, Ila 
Albemarle Street, London WI, have 
disposed of their controlling interest in 
Charles H. Windschueg! Limited, merchants 
and importers, to Mitchell Cotts & Company 
Limited. 


THE ordinary shares in Baird & Tatlock 
(London) Limited, have been acquired by 
Derbyshire Stone Limited of Matlock, who 
thereby control the subsidiary companies of 
Hopkin & Williams Limited, and W. B. 
Nicholson (Scientific Instruments) Limited. 


Agents and distributors 

RECENTLY appointed agents in the Middle 
East and Portugal for Teleflex Products 
Limited, of Basildon, Essex, are, respectively, 
Mapplebeck Limited of Beirut, Lebanon, 
and Henriques Barbosa & Sibra Limited, 
of Lisbon. 


DELAPENA honing machines and equipment 
will in future be distributed in the United 
Kingdom under the joint managership of 
Burton, Griffiths & Co. Limited of Kitts 
Green, Birmingham, and Delapena & Son 
Limited, Cheltenham. 


BRITISH BoILeR Accessories LIMITED have 
entered into an arrangement with the 
Toronto Iron Works Limited of Toronto, 
Canada, for the sale of B.B.A. steam 
accumulators and helical coil heat ex- 
changers in Canada. 

BRITISH machine tools of ABMTM are now 
to be sold and serviced in America by 
Lapointe Machine Company of Hudson, 
Mass., a newly formed subsidiary of The 
Lapointe Machine Tool Company. At the 
company’s headquarters ABMTM machines 
will be stocked and demonstrated, together 
with spare parts to meet _ possible 
emergencies. 


Film News 


One Jump Ahead.—This new Wolf 
industrial film demonstrates the potentialities 
of modern “universal” electric tools for 
heavy production and special work. The 
leading role is played by Mr. Raymond 
Baxter and the film was made in collabora- 
tion with four well-known engineering 
firms, in whose factories all the action 
sequences were shot under normal working 
conditions. Filmed in colour on the latest 
16 mm Kodak Ektakrome stock, Cn? 
Jump Ahzad will be shown by Wolfs at 
engineering centres throughout the country. 
It will be supplied on loan free of charge 
as copies become available. 

Esso Catalogue—A new catalogue of 
Esso films has been published and is 
available on demand. Recent additions 
include Hook, Line ard Sinker, a story 
of great-line fishing, Your Petrol Today, 
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which, with animation, depicts the con- 
tinuous research aimed at higher quality 
petrols, and Rubber from Oil, a story 
of the research which produced Butyl 
rubber. 


Engineering Design as a 
Career 

Copies of a leaflet on “Engineering Design 
as a Career” are available free of charge 
from the Institution of Engineering 
Designers, 38 Portland Place, London W1. 
This has been prepared in response to the 
many requests received by the Institution 
for information about careers in engineer- 
ing drawing offices. 


A Career in Production 
Engineering 

A New illustrated brochure, describing the 
opportunities available to boys in produc- 
tion engineering, and entitled “A Career in 
Production Engineering’ has just been 
published by the Institution of Production 
Engineers. Copies may be obtained, free of 
charge, from the Institution at 10 Chester- 
field Street, London W1. 


High Temperatures 
DEMONSTRATIONS of high temperature 
equipment using electricity were recently 
held by The Morgan Crucible Company 
Limited in collaboration with the regional 
electricity boards in the North West. A 
number of furnaces operating at tempera- 
tures illustrated the versatility of Crusilite 
furmace heating elements. 


Work Study School 


THe Work Study School at Cranfield 
has just issued its revised brochure con- 
taining the list of courses and showing 
the comprehensive programme offered 
for the training of men who are intended to 
take responsibility for work study function, 
either as managers or as senior practitioners. 
Enquiries should be addressed to the 
Director of Studies, The Work Study 
School, Cranfield, Bletchley, Bucks. 


60th Anniversary 

Tue dinner held in December to commem- 
morate the 60th anniversary of the founding 
of F. W. Brackett & Co. Limited, water 
screening engineers of Colchester, was 
accompanied by the presentation of gold 
watches to workers with more than 25 
years’ service. and all present employees 
received a barometer. Concessions in 
working hours were announced and 
extended holidays with pay according to 
length of service. 
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Trade Literature 





Bowaters in North America 

The opening of a new pulp mill by the 
Bowaters Carolina Corporation in the 
United States is the occasion for the 
publication by The Bowater Paper Corpora- 
tion Limited, Knightsbridge, London SWI, 
of a brochure describing the activities of the 
corporation in North America, where 
Bowater plants now range from Newfound- 
land to Tennessee, the firms timber opera- 
tions stretch from Labrador to the 
Mississippi, and research has seen its teams 
at work as far apart as South Carolina and 
Oregon. In Tennessee is the biggest news- 
print plant in the United States, and the 
biggest British-financed venture to be 
established in America in twenty years. 
The new pulp mill on the Catawba river 
occupies 1300 acres and cost $38 million. 


Burnerd ‘*Multisize’’ Collet System 

The Burnerd “Multisize” collet system 
comprises a completely new range of 
workholding and toolholding equipment. 
The collets are standardized in only six 
external size ranges and each collet has a 
gripping range of 4 in., and the system 
extends from + in. to 24 in. in a completely 
stepless range. In the tapered steel body are 
ground blades which exert a direct gripping 
action parallel to the workpiece over their 
whole length. For use with the collets there 
is a variety of lever operated dead length 
collet chucks, key operated chucks, table 
mounting chucks, toolholders, etc. The 
makers, F. Burnerd & Co. Limited, 
5 Balfour Place, Park Lane, London WI, 
have issued a catalogue giving complete 
details of sizes and types for the complete 
system. 
Corrosion 

The cause and prevention of corrosion of 
ferrous metals in aqueous solutions with 
particular reference to boiler plants and 
cooling systems is the subject of Technical 
Publication No. 226 issued by the Feed- 
water Specialists Company, St. Paul’s 
Square, Liverpool 3. Written by Mr. G. T. 
Peat, B.Sc., F.R.LC., it gives a _ brief 
explanation of ionization and of the 
reactions which take place when metals 
corrode in liquids. 


Twenty-five years of Stainless Steel 

It is 25 years since Thos. Firth and 
John Brown Limited and the English 
Steel Corporation Limited, pooled their 
interests in stainless steel manufacture to 
form Firth-Vickers Stainless Steels Limited, 
of Sheffield. The anniversary is com- 
memorated in issue No. 14 of the company’s 
house journal “Enchiridion” by an 
illustrated review of achievements in a 
great variety of applications ranging from 
domestic equipment to power plant. 
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Trade Literature 


Readers interested in any of the 
catalogues reviewed here can 
obtain copies by mentioning 


MECHANICAL WORLD when 


writing to the firms concerned. 





Cold Rolled Sections 

The advantages of cold rolled sections for 
metal fabrication work in a wide variety 
of industries and the production facilities 
available at a modern plant are described 
in a new illustrated brochure issued by 
Warwick Rim & Sectioning Company 
Limited, Gold Green, West Bromwich, 
Staffs, pioneers in this country of the cold 
rolling process. The brochure shows how 
complex shapes can be produced to very 
close limits enabling the designer to avoid 
using separate components by incorporating 
them in one section. It also shows how 
composite sections, using dissimilar 
materials, can be produced. Various applica- 
tions of the process are illustrated and 
details are given of ancillary services which 
are available. Copies of the new publication 
can be obtained direct from the company 
at the above address. Warwick Rim & 
Sectioning Company Limited, is a member 
of the Brockhouse Organization. 


Electrically Released Magnetic Brake 

Crofts’ Type B brake remains normally 
engaged under pressure exerted by springs, 
and is released when required by energizing 
an electromagnetic system built into the 
brake housing. Its construction and method 
of working are described and instructions 
for mounting and dismantling are given in 
a new leaflet (Publication 5917) obtainable 
from the makers, Crofts (Engineers) 
Limited, Bradford 3, Yorkshire. 


Manufacturing Capacity 

Adams Bros. & Burnley Limited, 
Elmgrove Road, Harrow, Middlesex, are 
accustomed to taking on production work 
which manufacturers cannot conveniently 
handle themselves, whether experimental 
jobs or large contracts for the production, 
assembly, packing and despatch of complete 
units. The facilities available are described 
in a new folder in full colour and embrace 
toolmaking, sheet metal work of every 
variety, welding, polishing, plating, 
bonderizing and parkerizing, and painting, 
including the electro-static process. 


Endurion 

A simple immersion process which 
imparts to the zinc phosphate “‘Parkerized”’ 
surface of ferrous metals a dense, fine- 
textured, corrosion resistant finish with 
some improvement in wear resistance 
accompanied by almost negligible dimen- 
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sional build-up, goes by the name 
“Endurion”. It has already achieved 
considerable success in the U.S.A. for a 
number of applications, being widely used 
by American industry and specified for the 
U.S. military services. Now, by arrangement 
with the B.B. Chemical Company Limtied, 
Leicester, The Pyrene Company Limited 
are able to supply the chemicals and 
finishes required and have set out the 
relevant information in a bulletin which can 
be obtained from their headquarters at 
Great West Road, Brentford, Middlesex. 


New Conveyor Beltings 

During the past few months, George 
Angus & Co. Limited, Angus House, 
152-158 Westgate Road, Newcastle upon 
Tyne 1, have added two important new 
constructions to their widening range of 
conveyor belting. These are Gaflex Nylon 
Wefted and Maxslope rough top, and full 
details concerning them are set out clearly 
in a new catalogue which is now available 
from the company at the address given 
above. The publication is also a reference 
booklet and gives much useful information 
on various aspects of belt selection, running 
and maintenance. 


Melting Point Apparatus 

A new electric melting point apparatus 
has been developed by Electrothermal 
Engineering Limited, 270 Neville Road, 
London E7. It has a range of 20°C to 
to 360°C and an accuracy of + 1°C. 
Transformer and controls are in the base of 
the instrument and the heater block in a 
casing at a convenient height for viewing 
through the illuminated optical system 
provided. The block has a central hole for a 
thermometer and three equidistant holes 
for capillary tubes. The apparatus is fully 
described and illustrated ina folder available 
from the makers. 


Mechanical Seals 

Flexibox Limited have produced a new 
comprehensive mechanical seal catalogue 
primarily designed to provide users with a 
rapid means of selecting the correct type 
and size of seal for any given application. 
To this end tables of essential dimensions, 
operating limits, power absorption and 
frictional heat development nomograms 
and details of PV ratings have been in- 
cluded. In addition a recommended 
materials specification for seal com- 
ponents is given for more than 350 fluids. 
Copies of the new catalogue are obtain- 
able from Public Relations Department, 
Flexibox Limited, Nash Road, Trafford 
Park, Manchester 17. 


Surface Grinding Machine 

The Model 1400 surface grinding 
machine made by A. A. Jones & Shipman 
Limited, Leicester, is now fitted with a 
power rise and fall to the wheelhead as 
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standard, and automatic down feed to the 
head is available as an optional feature 
The machine is fully described and illus- 
trated in a new brochure (No. 237H) 
available from the company. 


Electrolube 

A leaflet from Holiday & Hemmerdinger 
Limited, 71 Ardwick Green’ North, 
Manchester 12, describes “‘Electrolube” a 
complex, low carbon liquid composition 
which increases the electrical conductivity 
between conducting  surfaces—switch 
contacts and the like. The material 
penetrates oxide, sulphide and other 
chemical films without attacking the 
chemical surfaces. 


Flashing Beacon 

In the new “‘Moflash” beacon a penetrat- 
ing signal in red or amber is given by a 
special neon tube mounted in a plastic 
dome. The flashing rate of 80 per min 
accelerates when the six torch batteries 
are nearing exhaustion, so giving warning. 
Running cost is 3d for 24 hr. Details are 
given in a new leaflet obtainable from the 
makers, The Silvaflame Company Limited, 
218a Monument Street, Birmingham 16. 





New Faetories 





Aycliffe (Co. Durham). E. N. V. Engineer- 
ing Company Limited. Kleeman Plastics 
Limited. Factory extensions. Architects are 
Cordingley and MclIntyre, Owengate, 
Durham City. 

P. B. Kent and Company Limited. The 
builders for office extensions are Lax and 
Sons, West Road, Crook; Ward Brothers, 
Sherburn, Yorkshire are the contractors 
for factory additions. 

Berwick. Pringle of Scotland Limited 
are to extend their factory on Tweedmouth 
trading estate. 

Blaydon (Co. Durham). Mr.  Fillis, 
Newburn Road, Throckley, is seeking 
planning permission to construct a factory 
on a former football ground near Patterson 
Street for the making of precast concrete, 
concrete blocks, and stone. 

Carlisle. F. Jackson, Lowther Street, 
Carlisle, has prepared plans for develop- 
ment in Castle Street including the erection 
of printing works. 

Darlington. Tin Boxes Limited and F. 
Bookless and Company Limited. Plans 
for factory additions approved. 

Fence Houses (Co. Durham). Bursgreen 
Limited, woodworking machinery manu- 
facturers. Factory additions proposed. 
Builders, W. Norman, 3 West Lane, 
Chester-le-Street; architects, Mauchlen, 
Weightman and Elphick, 12 Saville Row, 
Newcastle upon Tyne. 

Jarrow (Co. Durham). A Leicester firm 
of pumping engineers are enquiring into 
the possibility of starting a factory at 
Jarrow. 

Middlesbrough. Middleton and Company, 
manufacturing chemists, Boundary Road, 
are erecting new warehouses, offices etc. 
The contractors are Charles Tennet and 

(Continued over) 
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A NEW 
TRAP BY AN 
OLD MAKER 


_——— a oo om 


PRESSURE V5.1. GAUGE. 3° and I” UNIT TRAP 


Maximum continuous discharge at 
10° .F below steam temperature. 


IT’S SMALL 
IT’S EFFICIENT 
IT’S LOW IN PRICE 


Particularly suitable for use with Unit Heaters, Laundry 
Heated 
Cavity Tables, Sterilisers and anywhere where unit trapping 








Calenders, Tumblers, Presses, etc. Calorifiers, 


calls for a number of small inexpensive steam traps. 

PRESSURE RANGES: 0-100 P.S.I. sat, and 100-200 P.S.I. sat. 

MADE IN THREE SIZES: tin., 2 in. and 1 in. 
B.S.P. or A.P.I. 


Self-supporting on the pipe-line 


For further details ask for List No. 98. 


The maximum continuous discharge of the } in. trap 
is approx. half the discharge shown on the graph. 


We also manufacture Separators, Pumping Traps, Steam Traps for 
all purposes, Strainers, Metallic Packings, etc., etc. 


LANCASTER « TONGE LTV 


N N MANCHESTER ENGLAND 


Telearams Pistons Manchester 








Within a matter of 
hours your urgent nut and 
bolt requirements will be 
supplied via the re-organised 
and super-efficient stock and 
despatch department at 
LANARKSHIRE BOLT 





// PRE-PACKED % 

| meow \ 

| CODED CARTONS 1 

| POR EFFICIENT 

\ SK | 
\ KEEPING ! 1 
\ / 


A most comprehensive range 
of sizes in black, bright, high 
tensile, and many other metals 
can be sent by return And if 
it’s convenient you can collect 
your order self-service style 
Specials? Certainly! And 
again with little delay. 


Do you get our MONTHLY 
STOCK LIST? 


Save time wasted in chasing 
supplies by asking for our 
FREE stock list, mailed every 
month to interested buyers 
Please send name on firms 


letterhead to 


LANARKSHIRE 


> Ss Gey *: $28 


Hamilton, Lanarkshire, Scotland. Tel. 1241-4. 
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Company, Church Road, Stockton-on-Tees. 

Newcastle upon Tyne. Black and Decker 
Limited are to construct workshops and 
offices in George Street. The architect is 
M. Gatoff, 26 Mosley Street, Newcastle 
upon Tyne. 

Scarborough. Dennis and Sons. New 
machine room for printing works at 
Melrose Street. Plans prepared by G. W. 
Alderson, 4 Pavilion Terrace, Scarborough. 

South Bank-on-Tees. Smith's Dock 
Company Limited are considering scheme 
for the construction of a new dry dock 
1,000 ft long and 135 ft wide. 

South Shields. Frys Diecastings Limited. 
The contractors for proposed factory 
additions on Bede Estate are Randle and 
Company Limited, Back Dunelm, Sunder- 
land. The architects are George H. Gray 
ind Partner, 8 Portland Terrace, Newcastle 
upon Tyne. 

Wright and Weaire Limited. Work has 
started on a small factory extension at the 
Simonside Works. The builders are Tate 
and Holmes Limited, Benwell, Newcastle 
upon Tyne. 

Newman's. Factory extensions of about 
6,000 sq ft to plans by Jack Cotton, Ballard 
and Blow, Haymarket House, Newcastle 
upon Tyne. 

Spennymoor. Thorn Electrical Industries 
Limited. The contractors for the erection of 
new factory are G. Stephenson (Contractors) 
Limited, Bishop Auckland. The architects 
are Fennell and Baddiley, Bridge End 
Chambers, Chester-le-Street, Co. Durham. 

Sunderland. Ericcson Telephones Limited 
and the Gresley Machine Company 
Limited. Factories at Pallion, Sunderland, 
are to be extended by North-Eastern 
Trading Estates Limited, Team Valley, 
Gateshead. 

Wallsend. Commercial Plastics Limited, 
Stephenson Street, are to erect laboratory 
block and factory building. Plans approved. 

Whitby. Halls (Contractors) Limited, 
Baxtergate, are to erect a wrought iron 
factory and joiners’ workshop at Ruswarp 
and plans have been approved. 

Ayr. James Gilchrist Limited, 14 Boswell 
Park. To erect a new factory at Heathfield. 

Barrow-in-Furness. British Cellophane 
Limited. Extensions to their recently built 
factory. 

Belper. The English Sewing Cotton 
Company Limited, Arkwright House, 
Blackfriars, Manchester 3, are to demolish 
Round Mill and erect a new factory. 

Birmingham. Turner Bros. (Birmingham) 
Limited, Cliveland Street. A new factory 
is to be erected in New Sumner Street. 

Bolton. Pilot Works Limited, Manchester 
Road. Extensions to Works. 

Angle Bank Welding Company Limited, 
Extensions to the factory in Ninehouse 
Lane. 

Bootle. Reckitt & Sons Limited, Damson 
Lane, Hull. Extensions to their premises in 
Laftwith Road. 

Cardiff. Plasterers (Chester & Liverpool) 
Limited, Taff Terrace, Radyr. To build a 
new factory on Penarth Road Industrial 
Estate. 

Croydon. Tool & Production Company 
Limited, 40 Spring Lane. Works extensions. 

Dagenham. Harmer & Simmons Limited, 
Fowler Road, Hainault. Extensions to 
works. The architects are C. Living & 
Sons, 233 Leytonstone Road, London EIS. 

Dawley. Pyjamas Limited, Park Road. 
Factory extensions. 

Eastbourne. Edwards High Vacuum 
Limited, Manor Royal, Crawley, are 
considering the erection of a new factory at 
Brampton Road Trading Estate. 


Eccles. Georgeson & Wood Limited, 
Monton Knitting Mills, Rocky Lane, 
are to make extensions to their works. 

Edmonton. Rayner & Co., Commercial 
Road. Extensions to factory. 

Fareham. Searle Radiator & Refrigera- 
tion Limited. The factory at Newgate Lane 
is to be extended. 

Glasgow. Thermotank Engineering 
Limited, Helen Street, Glasgow SWI. 
Extensions to works. 

Hastings. Central Engineering Works 
Limited, Woodlands Works, The Ridge, 
St. Leonards-on-Sea. New factory. 

Hull. T. Holmes & Sons Limited, The 
Tannery, Sculcoates, are to erect a new 
factory at Air Street. 

Irthlingborough. F. Norton & Son Limited, 
Excelsior Works. Extensions are to 
made to the factory. 

Kendal. The K Shoe Company, Nether- 
field, are to erect a new factory. 

Kilroot, Co. Antrim. Imperial Chemical 
Industries Limited, Millbank, London 
SW, are to erect a factory for the manu- 
facture of Terylene. 





New Faetories 





Liverpool. James Neill (Sheffield) Limited, 
Napier Street, Sheffield 11, are to erect a 
new factory at Speke Hall Road. 

Radiovim Limited, Northumberland 
Street, are to build a factory at Newhall 
Strect. 

London. Trafalgar Fancy Box Company 
Limited, 16 Hillborough Road, London 
E8. The architects for the new factory to 
be built at Prichards Road, London E, 
are Lovegrove & Lindars, 374-378 Old 
Street, London EC}. 

Manchester. Remploy Limited, 25 
Buckingham Gate, London SWI, are to 
build a new factory at Leestone Road, 
Sharston. 

Newport, l.o.W. Lukely Engineering 
Company Limited, Carisbrooke Road, Ex- 
tensions to works. 

Portchester. J. H. Sparsnott & Sons, 
(Portsmouth) Limited, London Road, 
Hilsea, are proposing to erect a new factory 
at Roman Drive. 

Portsmouth. Wiping Cloth Limited, 13 St. 
James Street, Portsea, are to rebuild the 
factory in St. James Street. 

Ramsgate. Nelbarden Manufacturing 
Company Limited. The architect for the 
new factory is W. W. Garwood, Lomeer 
Lodge, Winterstoke-Way. S. R. Bowell & 
Son Limited, Herne Bay, are the contractors. 

Salford. Modern Methods Engraving 
Company, 23a Garden Lane, Manchester 3. 
Plans have been provisionally approved 
for the erection of a new factory. 

St. Albans. Marconi Instruments Limited, 
are to extend their factory at Longacres. 

Stoke-on-Trent. Neckwear Limited, 
Commerce Street, Longton. Sanction has 
been received to extend their factory. 

Surbiton. Fine Tubes Limited, Extensions 
are to be made to the works at King 
Charles Road. 

Swansea. Rees & Kirby Limited. 
Extensions are to be made to the works in 
Foundry Road, Morriston. 

The Servitor Brush Company Limited 
are to extend their factory on the Trading 
Estate, Fforestfach. 

Treforest. K. L. G. Sparking Plugs 
Limited. Extensions to factory. 

Wakefield. British Jeffrey Diamond 
Limited, Thornes Moor Road. Factory 
extensions. 
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Walsall. T. Gameson & Sons Limited, 
Tinning Works, Dudley Street, are to 
remove their factory to a new site. 

Watford. Faksin Photo Limited, Sydney 
Road, are to make extensions to their 
factory. 

Annan. Scottish Weyroc Company, a 
subsidiary of Airscrew Company and 
Jicwood Limited of Weybridge, have 
received planning permission for a new 
chipboard factory at Creca, near Annan. 
They already have a factory at work in 
Annan, two miles from the present site. 

Ayr. Alexander Ferguson Limited, 
engineers and brassfounders of Glasgow, 
are to build a light engineering works at 
York Street, Ayr. 

Bathgate. Telegraph Condenser Company 
Limited who make condensers and tran- 
sistors are to extend their Whiteside works 
at Bathgate by 50,000 sq ft. 

Following the B.M.C. decision to locate 
at Bathgate three Birmingham area firms 
are seeking sites adjoining for the manu- 
facture of components and equipment 
for the industry. 

Blantyre. Smith Tool Company of 
Los Angeles are to take over a factory at 
Blantyre Industrial Estate formerly used 
by Rolls Royce to manufacture a range of 
tools, on the lines handled by the H. € 
Smith Tool Company in the U.S.A. 

Glasgow. Scottish Agricultural Industries 
Limited have modernized their Nutrimol 
Mill, bringing it under push-button control 
methods, at a cost of £400,000. 

G th. The Town Council has 
planned a 62 acre industrial estate with 
unit factories from 800 to 10,000 sq ft for 
rent at 3s. per ft (or for sale). 

Granton. Regent Oil Company Limited 
are to locate a £500,000 oil terminal at 
Granton on the Firth of Forth. They will 
provide storage for 30,000 tons of oil 
and will lay down 3,000 ft of cargo pipeline 
to link up with the deep water berth at the 
West Pier. 

Hawick. Wilson and Glenny Limited of 
Hawick whose premises were destroyed by 
fire a few months ago have been given 
approval for a modern unit costing £160,000. 

Irvine. Wilson Pipe Fittings Limited of 
Fordneuk Street, Glasgow, and William 
McCoard and Son of Whitevale Cotton 
Mills, Millerston Street, Glasgow, are to 
transfer to the new industrial estate at 
Irvine. 

Johnstone. Renart Manufacturing Com- 
pany Limited have bought premises in 
South William Street, to start prodtiction 
of window blinds. 

Kilmarnoch. Douglas, Rayburn and 
Company Limited of Mill Street, are to 
erect a £14,000 extension. 

Motherwell. Colvilles Limited have 
doubled the original plans for their strip 
mill at Ravenscraig which will now provide 
500,000 tons per annum at a cost of 
£10,500,000. 

Northern Ireland. The Northern Ireland 
Development Council have leased a 30,000 
sq ft advance factory at Lurgan, Co. 
Armagh, to the Industrial Accountancy 
Partnership Limited of London, a member 
of the Trubenised (Great Britain) Limited 
Group. The C.W.S. has taken a substantial 
shareholding in the company. 

Wilkinson and Co. _ Limited of 
Nottingham, woven fibre furniture manu- 
facturers, are to expand their Lurgan 
factory for the second time 

A second factory of 6000 sq ft at Dun- 
murry, nr. Belfast, has been allocated to 
Gascoignes (Reading) Limited for the 
manufacture of dairy equipment. 





CLASSIFIED 


Machinery, Plant and Accessories 
For Sale 





18 FT. x 4 IN. RHODES PRESS 
BRAKE for sale (or 10 ft fs in.) 
150 tons capacity. Motorised 400/3/50 
Friction clutch. Motor adjustment to ram 
90° forming tool, 10 ft 2 in. long and 
bottom die with 1} in. and {4 in. openings 
Bed and top beam solid steel, 18 ft 1 in 
long. Between uprights 10 ft 2 in. Stroke 
5 in. Die space 12 in. Weight about 20 tons 
F. J. Edwards Limited, 359, Euston Road, 
London NWI or 41, Water Street, 
Birmingham 3. 


Machinery, Plant and Accessories Wanted 


ANTED. HORIZONTAL OIL 

ENGINES, LAMP START AND 
COLD START DIESEL ETC. 12 H.P. 
TO 100 H.P. M. BLOOMFIELD & 
SONS, DEBENHAM 353/4. 


Patents For Sale or License 


HE proprietor of British Patent No. 

682213, entitled “Forming Roll 
Machine” offers same for license or other- 
wise to ensure practical working in Great 
Britain. Inquiries to Singer, Stern & 
Carlberg, 14E. Jackson Blvd., Chicago 4, 
Illinois, U.S.A. 














66€)NOELTING” MODEL E4-1. PLATE 

BENDING ROLLER for sale. 
Capacity 39” long * 3” thick. Pyramid type 
rollers, top roller 4,4.” diameter. Bottom 
rollers 34%” diameter. Complete 
cylinders can be removed. Arranged motor 
drive 400/440/3/50. F. J. Edwards Limited, 
359 Euston Road, London NWI, or 41 
Water Street, Birmingham 3. 





6¢T‘RIGIDAIRE” Low Temperature 
Refrigerators. 49 in.w 28 in.d 
x 34in.h ext. Ex Large National User, 
suitable A.C. or D.C. Deep Freezing, 
Storage of Ice Cream, Frozen Foods, etc. 
Price £40.0.0 each. Domestic Refrigerators, 
Service Cabinets and Cold Rooms also 
available. A.R.C., 134 Great Portland 
Street, London W!. MUSeum 4480. 





ANS! ! ! for Dust, fume extraction, air 

conditioning, compressors, accessories, 
motors, etc.; at considerably reduced prices. 
People say—“‘If only we’d known of you 
before .. . Write for very interesting list. 
Bellangers, 306 Holloway Road, London 
N7. North 4117. 





UMPS forall purposes. R. L. Christiansen 
Limited, Wordesley, Stourbridge 
Brierley Hill 78184/5. 


HE proprietor of British Patent No. 

759094, entitled “A Gate Valve 
Assembly”, offers same for license or 
otherwise to ensure practical working in 
Great Britain. Inquiries to Singer, Stern & 
Carlberg, 14E. Jackson Blvd., Chicago 4, 
Illionois, U.S.A. 


HE proprietor of British Patent No. 

761002, entitled “Method and appara- 
tus for casting metal battery parts” offers 
same for license or otherwise to ensure 
practical working in Great Britain. Inquiries 
to Singer, Stern & Calberg, 14 E. Jackson 
Bivd., Chicago 4, Illinois, U.S.A. 


HE proprietor of British Patent No. 

757181 entitled ,“Improvements in Screw 
Anchorages,” offers same for license or 
otherwise to ensure its practical working 
in Great Britain. Inquiries to Singer, 
Stern & Carlberg, Chrysler Building, New 
York 17, New York, U.S.A. 


HE proprietor of British Patent No. 

760453, entitled “Improvements in 
shaft sealing devices’ offers same for 
license or otherwise to ensure practical 
working in Great Britain. Inquiries to 
Singer, Stern & Carlberg, 14 E. Jackson 
Bivd., Chicago 4, Illinois, U.S.A. 


HE proprietor of British Patent No. 
657949, entitled ‘Flareless Tube 














ADVERTISEMENTS 





Classified advertisements are inserted 
at the rate of 3/— per line. 











Coupling” offers same for license or 
otherwise to ensure practical working in 
Great Britain. Inquiries to Singer, Stern 
& Carlberg, 14 E. Jackson Blvd., Chicago 4, 
Illinois, U.S.A. 








METALLINE 
IRON CEMENTS 


These Cements are imperish- 
able, and adhere permanently 
to the metal. The repaired 
part can be filed, buffed or 
drilled same as the casting 
Send for FREE Trial Sample 
SOLE MANUFACTURERS: 


The METALLINE CEMENT Co. 
10 Margaret Street, Glasgow C.1 

















ELEVATORS 

, CONVEYORS 
"AND 

* ACCESSORIES 

MALLEABLE IRON 

AND STEEL 


CHAINS FOR 
ALL DUTIES 


CHAINBELT 
COMPANY LTD 








AULD’S PATENT 
REDUCING VALVES 


SURPLUS VALVES 


e 
COMBINED 
SURPLUS AND 


AULD’S PATENT 
FULL BORE 
SAFETY VALVES 


DESUPERHEATERS 
s 
STOP VALVES 


REDUCING VALVES STEAM TRAPS, ETC. 
VALVES FOR ALL PRESSURES AND TEMPERATURES 
WHITEVALE 


DAVID AULD & SONS LTD °- rsurus - GLASGOW, S.E. 


Telegrams: ‘ Reducing” Glasgow Telephone No. Bridgeton 2124-5 











Please mention 


Mechanical World 
and 


Engineering Record 


when replying to Advertisements 
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NO DOUBT ABOUT IT, Crosland dies 
cut costs as cleanly as materials for these 
important reasons. They blank and 
pierce in one operation. They are an 
amazingly cheap method of tooling 
steel, non-ferrous and non-metallic 
materials. They save up to 96° bench 
time compared with hand methods on 
short to medium non-repetitive runs. 
They are infinitely cheaper than orthodox 
tools. Their super-hard steel cutting 
edges are set in a densified laminated 
material of high tensile strength and 
give clean, even results. And they’re 
cheap to maintain and modify. 


wer CROSLAND 


BLANK AND PIERCE DIES 


These anefacts -Rovethem > yourFott! 





























Write for fully descriptive literature to: 

















BREDBURY, NR. STOCKPORT Telephone: WOODLEY 2621/2 








how 
much | hn: 
this? 


not more than a shilling, maybe, but a single 
damaged bolt or other screw threaded part can cost 
pounds if a replacement is not readily available and 
essential machinery is standing idle. Why take chances 
when the certain safeguard costs only 27/6d? Put a 
Bolt Saver in your tool kit NOW before the next 
breakdown 


iteeeeEERER 


Re-forms damaged 
threads like new 
with full grip 
restored. Takes all 
sizes from }” to }’ 
dia., and available 
for all standard 
threads. 





Patentees and Sole Manufacturers : 
LAWRENCE EDWARDS & CO. (ENG.) LTD., 
COMMERCIAL BUILDINGS - KIDDERMINSTER 














LUKE TURNER & CO., LTD. DEACON STREET, LEICESTER 
Teleph : Lei 22967 /8/9 
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MATERIALS range from Mild and Stainiess 
Steels to heat resisting ‘‘Nimonic”’ Alloys. 


\ . WELDING CAPACITY of up to 15 sq 
a S P wale i . ins. in Mild Steel, 64” dia. and 8 sq. ins. cross 


sectional area of Mild Sceel Tubes 


° \ 7 : j j/ 
We | d i n g \ h |) if . WELD QUALITY of complete uniformity 
\ LAE : 
\ \ De , 
WY 7. 


and accurate tolerances minimises machining. 





MODERN MACHINES of up to 60 tons 
upset capacity 


Ask REYNOLDS Technical . ‘SZ TESTING and inspection to A.D. Standards 





can be carried out. 
Staff to advise on the 
WELDING FACILITIES are: upported by 


application of Flash Welding y , N : comprehensive manipulation and heat treat- 
Uy ’ ment plant. 


to YOUR products. 


Write for literature F.W.13 


SS TUBE CO. LTD * TYSELEY « BIRMINGHAM 11 





E12. 











For Longer Life... 


YNDON 


GROUND THREAD 


TAPS 


2 a i ee 


These are the Taps 
that produce work 
of the highest class 
to fine limits of accuracy. 


We are always pleased to quote for taps and dies 
of a special character on receipt of specification. 


TOM Carrington sco.r.ro 
if 


r 3 LYNDON TOOL WORKS, 
elephone iS / 
WESt Bromwich 0517-8 WEST BROMWICH, STAFFS. 


ORRSRGASROROURREERELEEE! 
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DEEP DRAWN 
RMN oom 
DRAWING 


You Can Count on 
GRIFFITHS, GILBART, LLOYD. & CO. LTD. 


EMPIRE WORKS, PARK ROAD, BIRMINGHAM 18 
Telephone: Northern 6221 





4 


SLED FL 
Re ae a 


Designed for 
hygienic use and 
easily dismantled 
for cleaning 


+> 


eR? Sen tie 
Y Flag tone 


> 


The pump is suitable for handling 
all fluid edible products. 

It can be used for vacuum 
extraction duties and the 


consistent rate of discharge ae re 
makes it ideal for H.T.S.T. ; — MONO PUMPS LIMITED 
processing. Self-priming with i \ See Mono House, Sekforde Street 


25 feet suction lift. - sae 4 : ; London, E.C.1 "Phone: CLE 8911 
_ ete ae ; Grams : Monopumps ‘Phone London 


and at Belfast, Birmingham, Capetown, Dublin, Durban, Glasgow, 
Johannesburg, Monchester, Melbourne, Newcastle, Wokefield 


MP.300 
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with 

BROADBENT AUTOMATIC 
CENTRIFUGAL CLUTCH 
COUPLINGS is reliable shock-proof 
transmission—eliminating starting and 
overload troubles and increasing the 
effective life of motor and machine. 
The new bonded linings give smoother 
engagement. quieter running and longer 
service without replacement. 


Manufactured by THOMAS BROADBENT & SONS LTD Db. 


*Selling agents for the U i 
FLEM United Kingdom — 
-EMING, BIRKBY & GOODALL LTD 


' 
LONDON HALIF | 
pay op BIRMINGHA “ton 

op 5991/2 Central tie ase 
6 








Iigh grade soft grey tron 
~~ 
> non ferrous castings 
for the gener 
ene? 
general engineering bntementd 
hls Ras FOUNDRY LTD. 
5 aes 


" | JAM 
electrical trades pas iia 
11 


also pattern making 


f te ice: r a TT 
‘on ice hb ( ‘ 
Wolverhamp Offi Bushbury Works, Wolverhampton. Tele: 21455. Tele: Acocks ri 7 ley F m 
° CO. Green 1283. Grams: ‘yseley oundry B’ha 
’ 
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When Replacing Obsolere STEAM BOILERS 











FRASER Re FRASER LTD. Bromley-by-Bow, London, E.3 


Telephone: ADVance 3266 (4 lines) Telegrams: Pressure, Easphone, London. 











aycTIONEERS 


ant, MACHE 
AND FACTORIES © 

















—| SINCE 1807 


f : 7 Z ¥ 
Ss | 
% ee 4 4 . 4 


FULLER HORSEY 


SONS & CASSELL 
10, LLOYDS AVENUE: LONDON -E.C.3. Phone ROYAL 486! 
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PHOSPHOR BRONZE RODS 


ROUND, FLAT, SQUARE AND HEXAGON 


Rolled and drawn to fine limits in alloys containing 3%, 
5%. 8% or 10% Tin, approx. 0.1% Phosphorus, in 
sizes up to 3” dia. and 25” square or across-fiat, in lengths 
from | ft. to 20 ft. Manufactured to customers’ special 
requirements or to British Standard Specifications, in- 
cluding BSS.369, 1940, BS/STA7/CP2. & DTD 265A. 


CHARLES CLIFFORD LIMITED 
Established 1767 

DOG POOL MILLS, BIRMINGHAM 30 

and FAZELEY STREET MILLS, BIRMINGHAM 5 





Copy turning of small parts 
.Inyford moves ahe 
HYDRAULIC COPYING LATHE 


NORMAL LATHE FEATORES aarateee 


ae 
MINI-HC 

















Incorporates unique facilities to aid the 
rapid production of small parts 


ALTERNATIVE REPRODUCER 
APPROACH ANGLES 


STYLUS PRESSURE LESS THAN 2 LBS. 
STYLUS POINTS QUICKLY CHANGED 


REPRODUCES PROFILES WITHIN 
“001” ON DIA. 


SENSITIVE TO VERY SLIGHT TAPERS 


COPY SLIDE WITHDRAWAL SPEED OF 
25 FT. PER MIN. PERMITS HIGH- 
SPEED OPERATION 


FLAT OR CYLINDRICAL TEMPLATES 
CAN BE USED 


HARDENED TEMPLATES NOT ESSENTIAL 
HYDRAULIC CARRIAGE MOTION 
, VARIABLE LONGITUDINAL FEED 


MYFORD 


MACHINE TOOLS 





INSTANTANEOUS FEED REDUCTION 
FACILITY 


FAST TRAVERSE IN EITHER DIRECTION 


AUTOMATIC LENGTH STOPS ACCURATE 
WITHIN “001” 


SIX STATION ROTATING LENGTH 
STOP BAR 


HARDENED BED WAYS 
TANLSTOCK WITH EXTRA LONG REACH 
BUILT-IN LIVE TAILSTOCK CENTRE 


HYDRAULIC COPYING PLUS 
HYDRAULIC FEED 
PROVIDE OPTIMUM PRODUCTION 
WITH EASE OF OPERATION 


MAXIMUM SPINDLE SPEED 4000 R.P.M. 
2 H.P. MOTOR 





MYFORD ENGINEERING 


BEESTON 


C0 


NOTTINGHAM 
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m midgets to , he's got 


GIANTS BR vcr 


a lot about ) the right 
gears way | 


Spurs, Worms, When it’s a question of 
Helicals, Spirals . . . in 


fact, all shapes and sizes SS ps bolts and nuts, the wise 


up to 10 ft. diameter. man will always choose 


Richards. very 
Ask for details about ichards. In every 
complete supply or for capacity they have proved 
an a ee their indefatigable 

With our reply we tenacity. Richards bolts 
will be pleased to send 
you a copy of our 
booklet giving useful . both black and bright, 
gear data. . 


and nuts, available as 











will stand up to any 


SPUR GEARS : normal stress ; where 
SPIRALS stresses are excessive, use 
SINGLE AND the famous “Hi-Strain” 
DOUBLE HELICALS ' 
BEVELS (STRAIGHT brand for the absolute 
AND SPIRAL) maximum of safety. 
WORM GEARS 
INTERNALS 


ae On. ——s 





Machine cut gears by 


for any nutty problem 
call in 


arlow and 


hidlaw Ltd RI C H A RD 5 


GEAR SPECIALISTS manufacturers of nuts, bolts and 


fastenings for industry. 


PENDLETON GEAR WORKS CHARLES RICHARDS & SONS LTD., 


MANCHESTER 6. P.O. BOX No. 23. DARLASTON, WEDNESBURY, SOUTH STAFFS. 
Telephone. PENDLETON 2285 (5 lines; “Phone : James Bridge 3188 (8 lines) P.B.X. Wires: ‘Richards’ Darlaston. 
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The moat efficient 


Breakdowns, heavy production losses, and high 
maintenance costs are reduced to a minimum. 


Maximum outputs are ensured. 


The unique resilience of Bibby Couplings protects and 
lengthens the life of machinery by absorbing shocks 


THE WELLMAN BIBBY COMPANY LIMITED, 


ottaiualte 


evupol my 


Over 30 years trouble-free 
dewice ts nownal 
wth 


BIBBY Aisi 


and vibrations, and accommodating unavoidable 
angular and parallel misalignments. 


There is a Bibby Resilient Coupling for every drive. 
We invite you to write, today, for our illustrated 
brochure. 


PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 





Speetog-Elect 


REGO. TRADE MARK 


The First Tool in the 
World to Combine Secure 


SELF-LOCKING 


Plier 
Cl 





® Jaws open to $ 
® Ratio of gripping f 
pressure about 150 t 


® Can be used as fixture 


10 SECON 
© Simple to use yet so su ee 


Locking with Parallel 
Jaw opening. 


BRITISH PATENTS 576142, 731731 also Foreign Potents 


TIME FOR SETTING & CLAMPING 
DO YOU KNOW OF 
ANYTHING FASTER? 


Ss peed Tools Ltd 


VEREKER | sthed GRESSE ST., LONDON, W.!. Museum 1039/1099 
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are you still losing time and money by 
repairing screw threads in the old-fashioned way ? 
Heli-Coil Screw Thread Repair Kits enable you 
to replace weak or stripped threads in minutes, at 
a cost almost too small to estimate! 
Simply drill, tap and install a Heli-Coil Insert to 
produce a conventional thread many _ times 
stronger than an unprotected thread. It will 
outlast the rest of the part! 
Although the cost of Heli-Coil Inserts is negligible, 
they are capable of making items serviceable when 
the metal is too worn to withstand ordinary screw 
thread repair. Years of use can now be obtained 
from parts that would otherwise have to be 
scrapped. The cost of complete replacements is 
saved and the inconvenience of delays. Three 
standard types of Heli-Coil Repair Kits are 
available, plus Special Purpose Kits “tailored” 
for particular products. Heli-Coil Inserts are made 
with either English, American or Metric Threads. 


HELI-COllL 


screw thread 
—\ repair kits 


* 
HELI-COIL 
isa 
registered 
trade mark 


MAIL THIS COUPON For | 
INFORMATION ABOUT HELI-COIL | 


Please forward illustrated literature 
on Heli-Coil Screw Thread Repair Kits to: 


| Name | 
| Company | 
| 
» | 


Address 
| 


| ARMSTRONG PATENTS COMPANY LTD. 
| Eastgate, Beverley, Yorkshire. Tel: Beverley yp line 


A 
i cial aii 
March, 1960 


MECHANICAL WORLD, 


HOWEVER DID THEY 
MANAGE BEFORE 


That was 


bbilev YEAR— the year the 


REGD TRADE MARK 


FINEST WORM DRIVE 
HOSE CLIPS IN THE WORLD 


were born 


AEGD TRADE maak 


COMPANION ACCESSORY TO 
THE WORLD’S FINEST CLIP 











L. ROBINSON & CO. (GILLINGHAM) LTD., 
LONDON CHAMBERS, GILLINGHAM, KENT TELEPHONE: 51182/3 














FOR 
SPECIAL MACHINES 


GH. WHITEHOUSE & SON LTD. 
THE ENGINEERS 
HORSELEY HEATH - TIPTON - STAFFS 


PRODUCTION OR GENERAL MACHINING 
AT 


KEEN PRICES 


By courtesy of 
Tel: TIP 1145/6 Messrs British Timken Ltd. 














WHEN YOU ARE WANTING NEW 


AIR COMPRESSORS 


DO NOT FORGET THAT WE HAVE 
A COMPLETE RANGE TO SUIT ALL DUTIES 


Whatever it is you need—large or small 
capacity—high or low pressure—we can 
supply the best machine for the purpose, 
and our sixty years of specialised experience 


are at your service. 


REAVELL & CO. LTD 
IPSWICH 


Telegrams: Reavell, Ipswich Telephone No.: 56124 
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For straightening Tube and Bars... 


Capacity of 


machine shown: t 
tubes =~" to 1} ; a 
diameter. —. nde rd ; noe eo : f 


PER MINUTE ¢— 


On all classes of steel and non-ferrous tubes and bars, these Bronx Type 6.CR MULTI ° CROSS RO LL 
machines (all rolls driven) are unequalled for the highest straightening speeds, giving 
perfect straightness with perfect surface finish. Illustrated is Type 6.CR3—other TUBE 
machines in the series are capable of dealing with tubes from 7,” to 12” dia. 


Illustrated literature on request. STRAIGHTENING 
BRONX ENGINEERING CO. LTD., LYE, WORCS. Tel: tye23078 |  ##$MACHINE a 

















waned, tme / 


GWU ™0000™]™0) 


Y 


WK Q G Gi 


AJAX 


CMddddddddddda 


FLow 1iND 


Available in 1” to 6” standard pipe sizes, screwed or flanged. 
Double windows for right or left viewing. Also temperature 
and pressure stats, float level alarms and wall panels. 


WWW 


jCATOR 


> VARIATIONS IN FLOW, PRESSURE OR TEMPERATURE IMMEDIATELY RECORDED 








Mh Wl thy 


F. BAMFORD & CO. LTD 


AJAX WORKS . STOCKPORT . CHESHIRE 
Telephone STOCKPORT 6507/9 








WWM MA te wrt fthlhtayn, neers 
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rnere's « Deg Difference 


between this “@e | and any other 


LAST 20 to 50% 
LONGER... Yet priced no 
higher than ordinary belts 


TEXROP 


Grommet Y.-Belts 


ALL BRITISH 
TEXROPE GROMMET FRANK & CO LTD 


V-BELT DRIVES SHIPLEY YORKSHIRE 
MANUFACTURED "Phone : SHIPLEY 53141 
AND SOLD ONLY BY Grams : CLUTCH, SHIPLEY 


MMR eraiaiceercensecesesssonees 


i ee 


Rubber Components for 
R the more Exacting Applications 
ion? 











Our wide experience in the field of 
precision rubber engineering qualifies us to 
advise on the rubber compounds and design 
of components to meet the more exacting applications. 
Our plant is fully equipped to deal with bulk production 
as well as small quantity requirements for prototype 
and development work. 

Designers and Engineers will be interested in our new 
publication, ‘Synthetic and Natural Rubbers and their 
Uses’ — copy sent upon request. 


High Grade Rubber Mouldings and Extrusions ‘O’ Rings 
Seals - Bushes - Grommets - Diaphragms - Bonded Parts 
and Components in Natural, Synthetic and Silicone Rubbers 


APPROVED A.I.D. AND A.R.B. 
PRECISION RUBBERS LIMITED - BAGWORTH - LEICESTER - Phone: BAGWORTH 241/2/3 
Producers of Rubber Mouldings to fine dimensional tolerances and officially approved specifications 
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PARK your CYCLES - 








THE ODONI WAY 


(Reg’d Trade Mark) 
with ODONI patent “ALL STEEL” 


BICYCLE STANDS 


Types to suit all possible requirements. Single 
or double-sided. For indoor or outdoor use. 
Horizontal or semi-vertical. 


@ Our TYPE 4 
Single Sided 
orizontal 
Stand (for in- 
door use). 
Lifting of 
for ARKIN(G 
or REMOVAL. 


Write for ful! 
details to:— 


Sole Manufac- 
turers and 
Patentees. 


ALFRED A. ODONI & CO. LTD. 


Salisbury House : London Wall 
LONDON E.C.2 
Tel: National 8525/6 (Works: London N.W.) 











for all ENGINEERING 
SUPPLIES 


BELTINGS, VEE- 
ROPES, FASTENERS, 
OILS, GREASES. 
PACKINGS 
JOINTINGS 
VALVES, COCKS, 
GAUGES, ETC. 





Write or phone :- 


W. H. WILLCOX & CO. LTD. 


SOUTHWARK ST., LONDON, S.E.1 
Telephone : HOP 8022 (25 Lines) 
ae 











SAFETY DEAD LOCKING 
BELT SHIFTERS 


FIXED BAR 


HE FIXED 
EADILY ERE 
OES NO 
LIDE BE 


There is adjustment at 
every point, the only 
tool required being a 
spanner. 
DESPATCH 


APPLY FOR CATALOGUE 
AND PRICE LIST 


HENRY LINDSAY LIMITED 
Mechanical Engineers 
P.O. Box No. 7 
MANSFIELD ROAD, BRADFORD 8, YORKS 


Telephone: Bradford 41251 (5 lines) 
Telegrams and Cables: Lindsay Bradford Telex (T Sen No. 51147) 
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mace in 
w Gtamany 


BALL, ROLLER, TAPER -@)) 
ROLLER & NEEDLE BEARINGS 


IN METRIC S/ZES 


OuURKOPP 


SOLE CONCESSIONAIRES AND STOCKISTS FOR UNITED KINGDOM 


FLEXICON LTD 


Head Office: 72 Vicar Lane, BRADFORD Tel: 23941, Telex: 51243 
Also at: Foleshill Road, Coventry Tel: 27108 
And: 61 St. Benedict’s Street, Norwich Tel: 21795 





for air, 
water, 
steam 

or other 
gases/ 
liquids 


Birkett 


Pressure 
Reducing 
Valves 


Type 


470 





Small downstream pressure variation, irrespective of 
flow demand, up to the maximum rated capacity 

A tight closure when there is no demand. 
Negligible variation of the downstream pressure due 
to variations in the upstream pressure 

Self-cleaning spherical valve. 

Renewable seating (in gunmetal! or stainless steel) 
An integral strainer is fitted. 

Easy maintenance. 

All-metal construction 

Materials and craftsmanship guaranteed 


Write for details today . . . 


Fully illustrated descriptive leaflet and complete details 
on request to 

QUEEN STREET, HECKMONDWIKE, YORKS 
Telephone: Heckmondwike 1241 (3 lines) 

Telegrams: Brass, Heckmondwike 

Established 1864. Non-Ferrous Founders and Engineers 
Specialists in Spring Relief and Safety Valves and 
Allied Fittings. 


SAMUEL 
BIRKETT 
LIMITED 


Industrial 
Lighting 


Units 


Scale 1/8 full size 


i 4 For Mains and Low Voltage. 


Palamit units are for use where the advantages of MEKELITE 
units have to be sacrificed to the consideration of low first cost. 
The difference in price is due to the simplified design and not to 
lower standards of material and workmanship. 

Various arm lengths (max. horizontal reach 39 in.). Five sizes of 
reflector. Seven types of base. Full particulars on request. 


MEK-ELEK Eng.Ltd.,Western Rd, Mitcham, Surre 


Cables Mekelek. London 








ORMONDE ASHTON LID. 





MORE USERS ARE FINDING 
ECONOMICAL TO 


a6)? ZAIND 
with 
ORMONDE 


IT 


THERE ARE TYPES 
AND SIZES FOR 
YOUR REQUIREMENTS 


Manufacturers of :— 


TUBE EXPANDERS & ACCESSORIES. 
SPECIAL PURPOSE MACHINERY. 
JiGS—TOOLS—FIXTURES ETC. 


UNION WORKS, ORMONDE ST. 


ASHTON-U-LYNE, LANCS. 


TEL: ASHTON 4401-2-3 














She last word i“ Drawing OP ficiency 


DRAFTING MACHINES 
& DRAWING TABLES 


Isis Drafting Machines are 
now fitted with improved 
Protractor Heads. The 
special features are fully 
explained in our ISIS folder 
which will be gladly sent on 
request. The ISIS Drawing 
Tables are in complete 
balance at any height or 


IMustration shows ISIS drawing table 
inclination of the board. 


fitted with ISIS drafting machine 


We are distributors of ARISTO slide rules of precision 


DRAWING INSTRUMENTS 
OF QUALITY 


J.W.SMITH®: LTD 


DRAWING OFFICE SUPPLIES & EQUIPMENT 


Grams: 
“ISIS” COVENTRY 
Tel: 

COV. 62058-9 


F 36 & 41 QUEENS ROAD, COVENTRY 
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THRAPSTON V-ROPE 
DRIVES 


> FLEXIBLE 
> EFFICIENT 
> RELIABLE 
> ECONOMICAL 


> SILENT 
> CLEAN 


With maximum horsepower 
and long life. 


Tel.: Thrapston 531/532. 


SMITH & GRACE LTD 


THRAPSTON: KETTERING 











PHIPP STREET 


LONDON €E.C.2 
Telephone: SHOREDITCH 9562 





Maximum pressures up to 10,000 Ib/in.*, with 
minimum of effort - Other models for lower 
maximum pressures - Supplied with strong 
wooden carrying box, on which pump is also 
mounted for use + Gunmetal and Steel 
construction - Can be supplied without boxes 
* Rubber suction hose with strainer - Copper 
delivery pipes with brazed-on connections. 


Robert Harlow & Son Ltd., 


HEATON NORRIS STOCKPORT CHESHIRE 
TELEPHONE: STOckport 3403/4/5. 


LONDON OFFICE: 10 NORFOLK STREET, W.C.2. 
Telephone: COVent Garden 0315/6/7 CW 5283 
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“ETTCO” 


(BRITISH 
MADE) 


TAPPING 
ATTACHMENTS 


Will fit any standard drilling machine 
with morse taper drive 


Made in three sizes 
for &”. +" and §° Whitworth threads 


Automatic reverse 
Friction clutch drive 
Ball bearing main spindies 
capable of high speeds 
Tap breakage practicaliy eliminated 


DELIVERY EX STOCK 


FREDK. POLLARD & Co. LTD. 


Telephone :- Telegrams - 
LEICESTER CORONA WORKS, LEICESTER. ENGLAND CORONA 
67534 (4 lines) LEICESTER 


LONDON OFFICE:- COASTAL CHAMBERS, 15 ELIZABETH STREET 
BUCKINGHAM PALACE ROAD, S.W.1 Telephone:- SLOANE 6880 











“LIMITAX” METAL BAND SAWING MACHINES 


Nominal Capacity: 5° x 10° 

Type O1.W Wet Cutting 

Type O1. Dry Cutting 
(iMustrated) 

Also:— 


“FORTUNA” 

(Reg. Trade Mark 
HACK SAWIN 
MACHINES. 

Wet or Dry Cutting 
Electric Motor or 
Belt Drive. 
Capacities: 


Manufacturers : 

THE NEW FORTUNA 
MACHINE CO. LTD. 
Fortuna Works, Southmead, 
Westbury-on-Trym, Bristol. 





MILD STEEL DROP-FORGED 


EYE-BOLTS 


FROM STOCK 


diam. Various lengths. 
Whitworth or Unified. 


4"-1" 


1595 Other types of eye-bolt available quickly. 


HENRY LINDSAY LTD. 


Mansfield Road, * Bradford 8, Yorkshire 
Telephone: BRADFORD 41251 (5 lines) 


Telegrams and Cables: Lindsay Bradford Telex (Telex No. 51147) 
Makers of the Lindapter Bolt Adapter 























In }” to 4” thick M.S. plate 


PRESSURE VESSELS 
CYCLONES 
BUNKERS 





BEDPLATES 

AIR RECEIVERS 
STEEL CHIMNEYS 
ANGLE RINGS 


THAMES ROAD, BARKING, ESSEX 
Telephone: RiPpleway 3011-2 














from experience 


Take advantage of our unique command of 
manufacturing techniques, extensive metallurgical 
knowleage and unequalled experience in the 


design of Spiral Springs for every purpose. 


Spiral Springs of every size 
Approved by Ad- 
miraity, Ministry of 
Transport, Lioyds | 
Register of Shipping, | 
Naval Ordnance | 
Inspectorate. 


| and power industries. 


for general and marine engineering, 


chemical, oil process, textile 


Your enquiries will be welcomed 


COCKBURNS (SPRINGS) LTD. 


Meiklewood Road, Cardonald, Glasgow, S.W.1 
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AIR COOLED 


INTERNAL GRINDING 
SPINDLES 


pei MMU NY 


‘ 
, . SN WRN WY WN QE SSE: 
SS N DRG eeeecercerccend 


WN WY SS 
WS SSS” or 
@ COOL AT 60,000 R.P.M. 


@ EXCEPTIONALLY RIGID 
@ GUARANTEED DUSTPROOF 


These spindles will cut out your troubles 
and increase your Grinding Output 








Write for details and prices from 


The “ SPIRO” Ball Bearing Co. Ltd. 


“SPIRO” WORKS, KETTERING 
Telephone : Kettering 2122 Telegrams : “SPIRO” Kettering 
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Specify 


‘““MONITOR’” 





in 28 pulley sizes, 
3” to 7” diameter 
interchangeable 
bushes to fit shafts 
of any size. All 
steel construction. 
ee ® Please send for 
: . | detail 

“Monitor” Pressure Alarm, Design 9 po 


WHITE LAMP FOR SAFETY RED LAMP FOR DANGER 


The Indicator Panel is combined for simplicity in wiring and yay TH ON 


erection. The alarm range is adjustable and can be tested 
in service. For forced lubrication systems, etc. 


SAFETY DEVICES FOR 


‘ , ’ . hy ¢ ” 
PRESSURE. FLOW. TEMPERATURE ETC. ’ * d ‘ 
see ie Ay i to fil any Wye Ahaft 
C.L. STOKOE PATENTS. REG. TRADE MARK “MONITOR” . 


“MONITOR” PATENT SAFETY DEVICES L™™ | | Poust*s:,.Amsom, & Co TD” nineties tines pasa 


Telephone: BATLEY 598 & 599 Telegrams: “PULLEYS” BIRSTALL, LEEDS 
WALLSEND-ON-TYNE 

















' ¢ 





THE BRADFORD 
PNEUMATIC 





This push-off is used for trans- 
ferring moulding boxes from 
conveyor belts to shake out units 
and can be operated by hand, 
foot, or automatically, with rapid W I SONES & SON 
automatic return stroke. When = 

operated by hand or foot the 

control valve can be placed where 


“ne the GEAR SPECIALISTS 


BRADFORD GEAR WORKS, LIDGET GREEN, BRADFORD 
UNITED STATES METALLIC PACKING Co. Ltd. 


Grams: ‘INVOLUTE’ Phone: Bradford 71112 


SOHO WORKS, ALLERTON ROAD, BRADFORD 8 
YORKSHIRE. Telegrams “Metallic” Bradford Tel: 41284-5 


Branch Offices: London, Liverpool, Glasgow, Manchester,’, Newcastle, Cardiff 
Southampton, Hull, $ and Bristol. 
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BUFFALO HOTTOJET 


New Design ) for cleaning plant by a powerful jet 


SCREWING MACHIN E of very a water 


Motorised 
No. 2 SIZE 








Send OVERFLOW 


for 


details QO icc 


OE 


GREEN & BOULDING, Ltd. 
162a Dalston Lane, London, E.8 




















BOOKLETS 
ON REQUEST 


KINGS PATENT AGENCY LTD. 

B. T. King, A.1. Mech. E. Reg. Patent Agent 
146a QUEEN VICTORIA STREET, LONDON, E.C.4 
Reference and experiences of the Company and 

its founder over 60 years 
Gramsygeologic, London ‘Phone: City 6161 


PATENTS 
TRADE MARKS 


























For SCREWING of ACCURATE 


THREADS. Bolts: Whit., B.S.F ; @ PRESSURE DIE CASTINGS 
; i © ' in Aluminium, Zinc and 


S.A.E., U.S.A.—4” to 14” inclusive. Lead Alloys. die a 
Tubes: GAS & STEAM—}’ to 2” inc. os Se 


Elect.: CONDUIT }” to 24” Ger Ir at @ MACHINE ENGRAVING 


ALEXANDER POLLOCK & COMPANY 


ANDERSON INSTRUMENTS 


CRAVEN ROAD, LEEDS 6 | pprospecr STREET, HUDDERSFIELD. Tel. 7868 


























BENDING OF 
COLD METAL 


The word 
Miracle is Regd 
Trade Mark 


INDISPENSABLE FOR REPAIR 
AND PRODUCTION WORK 
Extensively used by the principal 
Automobile & Electrical Manufacturers, 
Engineers, Ship & Carriage Builders, Etc. 


FOR SPEED 
AND ACCURATE 


SPECIFICATION No. 1 No. 2 No. 3 





COMPLETE SUPPLY Flat Iron (cold) up to 2 xi [| xd’ 16 
on «= « 14° x 9" | 24° x # | 3” 
OR CUTTING ONLY ior a See 1” x¥ 2" x4" | 24° 
TO 7 FEET DIAMETER Rd. or Sq. Iron (cold) ,, 9/16" a 
General Machine Castings made to customers’ Patterns. Low Prices for Planing, Boring, Turning, Screwcutting WEIGHT approx. 60 Ibs. | 130 Ibs. 
Send your enquiries to:— Price, complete ..| £21.0.0 £30.9.0 


GREENWOOD’S STANDARD GEAR CUTTING CO. LTD. | COS ee__j_=_1_= 


New Bond Street, Halifax. Telephone: Halifax 5217/8. Telegrams: ‘‘Gears”’ 








LEGGE’S IRON CEMENT | (Accurate AND WELL MADE 


Sets the Hardes and Write for 
Smoothest A T T E R N a Catalogue M.W. 
The most reliable for Iron- IN BOTH WOOD AND METAL MIRACLE MILLS Ltd. 


founders and Engineers 


dF. THOMPSON LEGGE & co. | | FURMSTON & LAWLOR LTD. rao meee 
a3 Duke Street, Liverpool Tel 185 LETCHWORTH, HERTS. 
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WAVE SPECIALISED SINCE 1866 
IN MANUFACTURE OF 


— | > 
E eS 5 
CHANICAL LEATHEF 
FOR EVERY NEED 
AND APPLICATION 
We shall be happy to advise you on any 


leather problem 


THOS. A. ASHTON LTD. 
SPEEDWELL WORKS SHEFFIELD 


Phone: Speedwell Works Sheffield 24355 
Head Office Sheffield 25211 


GEAR TOOTH VERNIER 


Write for price lists on above and other Vernier 
Gauges. also Gear Shaper Cutters and Bevel 
Generating Cutters. 


THE DATHAN TOOL & GAUGE CO. 


THORNFIELD ROAD - LOCKWOOD - HUDDERSFIELD 








wr EE 


REGISTERED TRADE MARK 


BRIGHT DRAWN < 


STEEL BARS “~~ 


All Qualities 9F 
Including: a 


“SPARTS” “AUTOMAX” 
Super Freecutting 


“PHOENIX” Freecutting 


Rounds, Hexagons, Squares 


. and deste _owhaae 


SPARTAN WORKS - WEST BROMWICH 
Se i be Sk. * 


~ 





ie aaae 
o ATTro 


PHOWE: TIPTOW 2191 + TELEGRAMS > “SPARTAN” WEST BROMWice 
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BAT Flexible 
Belt Lacing 


a reliable SAFE JOINT 
easily fixed WITH 
A HAMMER 


All types of machinery belting 
can use ‘BAT’ Flexible Belt Lacing 
for joints of exceptional strength 
and flexibility, held by the newly 
designed double rocker pins. 
Manufacturers of Carded Belt Hooks, 
Conveyor Fasteners, Light Metal Pressings. 


The ‘BAT’ FLEXIBLE BELT LACING. 


AUTOMATIC PRESSINGS 
LIMITED 








CONVEX WASHERS|| EMERGENCY 


m malleable iron Here’s a really flexible coupling. Its individual springs 


mean that it will accommodate alignment errors; 
FROM STOCK absorb shock and stress; damp out vibrations yet 
allow free end-float under loads; have a resistance to 
f 3” 1 ” 5 | shear of approximately fifteen times the working load. 
or B to oits Yet when you come to look at sizes against torque, 
you'll find that this outstanding unit will be smaller 


1496 SPECIAL SIZES TO ORDER ak ae Bye any 
o 5 —_ coupling you can 
HE RY LIN DSAY LTD. Write for full details today 
P.O. Box No. 97 
Mansfield Road, Bradford 8, Yorkshire STEELE & COWLISHAW LTD. 


idk SRAGNERED 4K thee Nearly half a century’s experience in mixing 
n I ines 
Telegrams wth Collie: Undenp Bradford Telex (Telex No. 51147) Cooper Street - ae | rem Stoke-on-Trent 
Makers of the Lindapter Bolt Adapter Telephone: STOKE 23333 (5 lines) TELEX 3630 
A MEMBER OF THE BAKER PERKINS GROUP 




















Pattern 
Makers 


J. F. PASSE & CO. 


8/12 FORBES PLACE, PAISLEY 
SCOTLAND 








DEP DA 
v.e. BATY 2 co..10 30 Craftsmen at your service 


BURGESS HILL, WOOD & METAL PATTERNS 
SUSSEX. EXISTING PATTERNS ALTERED 


TELEPHONE: PAISLEY 2553 














CATALOGUE ON REQUEST 








Your best move... 


. when any problem appears on the board 


is to check with Brayhead. 


Whether your business is pressing (sorry !), 





components or 

springs, Brayhead can help 
you. The earlier any 

problem is started on, the 
better the chance of avoiding a 
stalemate—be it production, 
design or research; so 

move to B (Brayhead) and 


let them solve it for you! 


BRAYHEAD acon 11. 


FULL VIEW WORKS - KENNEL RIDE - ASCOT - BERKS 
Telephone: Winkfield Row 427/8 or Ascot 1907/8/9 Telegrams: Brayhead Ascot 
60 MECHANICAL WORLD, March, 1960 














CASE-HARDENING | |MILD STEEL “)’-BOLTS 


AND PROMPT DESPATCH 


HEAT-TREATMENT from 4" to 1” round red 


BATTERY OF FURNACES INCLUDES each in a wide range of sizes. 
@ CYANIDE FURNACES = @ HEAT-TREATMENT OF Whitworth or Unified. 

6’ 0 deep, also 24” diameter HIGH-SPEED STEEL BY 
@ ANNEALING & CARBO-NEUTRAL 


CARBURIZING PROCESS HENRY LINDSAY LTD. 


HOLT BROS. (x) LTD. - Box No. 97 

HOPE STREET - HALIFAX Mancfield Road, Bradford 8, Yorkshire 
EST 1860 Phone: HALIFAX 60341/2 Telegrams and Cables: Lindsay Bradford Telex (Telex No. 51147) 
Makers of the Lindapter Bolt Adapter 

















NATIONAL FUSIBLE PLUGS 


THE BEST SAFEGUARD 
AGAINST DAMAGE DUE Z| ON SETTING UP COSTS 
TO LOW WATER IN THE 


STEAM BOILERS aes STAGKTAP SACK 


Fullest details gladly . ’ SYSTEM 


sent on request.  fB- yt Og IS EFFICIENT-FAST- 


THE NATIONAL BOILER He feguea® IS A THING | SUppoRT IN. INCREMENTS 
7 ay OF THE PAST | OF 4” WITHIN SECONDS 


& GENERAL INSURANCE (Quer pu Literature on request from: 


CO. LTD., THOMAS COWLEY 
ST. MARY’S PARSONAGE, MANCHESTER, 3. 116, COLEMAN COURT, KIMBER ROAD, LONDON, S.W.i8. 


AIR PEEL qqiseaed FILTERS oF ite troctes 











LARGE CAPACITIES 


LOWEST PRESSURE DROP 


DUAL TYPE GIVES 
UNINTERRUPTED FLOW 


SINGLE NUT GOVER FIXING 


HIGHLY COMPETITIVE 


(MMEDIATE EX-STOCK DELIVERIES From OUR 10 
DEPOTS THROUGHOUT THE UK. AWD EIRE :- 


THE BRITISH STEAM SPECIALTIES LIMITED 


Head Office: FLEET STREET - LEICESTER 
Also at LONDON, LIVERPOOL, GLASGOW, BRISTOL, MANCHESTER, NEWCASTLE-ON-TYNE, BIRMINGHAM, BELFAST, DUBLIN. 
Telephone: LEICESTER 20885 (6 lines) Telegrams: “BOSS” LEICESTER 
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ARGOSY ELECTRIC PUMPS 


for most purposes 


F.W. BRACKETT & CO. LTD. 


COLCHESTER 


telephone 3958 








240 G.P.H. 160 feet Head | H.P. Motor £34.0.0 
480 G.P.H. 100 feet Head } H.P. Motor £55.0.0 








* Carriage Paid 
Great Britain 


Pumps arranged for hot water, 
also petrol engine driven 
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CATALOG UE from ANDERTON SPRINGS LTD (a8) BINGLEY 2388: 
London Office: HOL 5151 
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the designers problem... 


puire meray SHttetiOn oon the 
right 
metal 
for the 
job 


correct metal selection 
is the key to good casting performance 


Metal selection must be based on reliable 
information on properties and performance in 
service. Wrong metal selection can mean failure 
in service and excessive costs. 


The Meehanite Metal! Selection Chart has been 
produced to meet this problem, 


a 
S eCci It puts into condensed form a mass of facts on 
the best type of Meehanite for given service 
conditions. It is based on 25 years experience of 
Meehanite castings in industry. 


We shall be happy to send chart A7 FREE on 
request to Designers, Engineers, Buyers and all 
Users of Iron Castings. 


Ave 


for better iron castings 


INTERNATIONAL MEEHANITE METAL CO. LTD. 
MEERION HOUSE, 4 DOWNSIDE. EPSOM, SURREY 





How long 
does a 
T.V. Belt 

last, Dad ? 





THE MARK OF BETTER BELTING 


In advance of his years 
this lad knows that a T.V. Belt 
is a Turners V-Belt. He knows too, 
that it is designed to take punishment— 
not to give it— and to give long trouble-free 
service on the most exacting ofdrives. 
There is of course no positive 
answer to his question. One can 
only assure him that, correctly 
fitted and correctly loaded, 
the longevity of T.V. Belts is 


phenomenal. Ask any user 


TURNERS BROTHERS ASBESTOS CO LTD ROCHDALE ENGLAND 


A MEMBER OF THE TURNER & NEWALL ORGANISATION 








